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ROJECTSTO BUILD - SERVICING - COMPUTERS - VINTAGE RADIO - AUTO ELECTRONICS 


ALL-NEW HIGH POWER AMPLIFIER: 


32. AGH: audio-video linet Bright LED power supply 
e Lapel mic XLR adaptor + Weather satellite antenna 








The Amazing 
Flygun - The kids 
Will Love It 

Get the kids to rid the 
house of flies and other 
insect pests. Great fun for 
the big kids as well. 

























Was $9.95 — 
Save $2.00 S735 


VYOOO Foot Air 


Rocket 
Completely safe, 
portable and easy to 
use. 

e Additional rockets 
& firing discs 
available 
separately. 
e Uses any 
heavy duty 
airpump 4 
(car tyre 
pumps 
etc). 


enjoy tomorrow today 
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with Water Spray 
Keep cool in summer with 
these fans that also spray 
water!! Available in two 
sizes. 

e Large GH-1072 $7.95 
Small GH-1070 $5.95 
Batteries not included 


Gadget Central 


Friendly Octopus 

Fish Dome 

¢ Soothing moving fish 
in a water filled dome 

¢ Battery operated 

Batteries not 

included 


Was $49.95 
Save $5.00 
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CHATSWwooD 
314 Victoria Ave. 
Ph: O2 9884 8822 
Open 7 Days 
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Personal Beach Fan 
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Remote Controlled Mini 

Submerine 

The ultimate toy for the bathtub, 

pool, or fish pond. Full 

manouverability & headlight 

e Submarine measures: 
73(L)x37(H)x61(D)mm 

Batteries not included 


Was $29.95 
Save $3.00 
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Moving Singing 


Finch in Cage mm 


Little finchy sings and moves 


with life-like realism. — we 

Batteries not included “Ne 

Was $19.95 =i: a 
las A sao~Cft«U en 

Save $2.25 1770 


Portable Short-Wave Radio 


with AM & FIT] Bands 
Wide range radio receiver covering 


AM, FM and shortwave bands up to 


26MHz. 
Batteries not included 


Was $129.95 
Save $15.00 
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Personal Beach 


Compartment 

¢ Soft safe blades 

¢ Handy storage 
compartment 

2 x 'AA' batteries 

required (not included) 


Was $9.95 
Save $1.00 


Radio Controlled 


Combat Tank 

e Rotating Turret 

e Infrared cannon 

e Full direction control 
Batteries not included 


—— 
Was $44.95 
Save $5.00 


$390 


BURWOOD 

85 Burwood Rd. 
Ph: O2 9744 6022 
Open 7 Days 











Fan with Storage 


gi hb Was $199 
Save $20 


‘c- 
Remote Controlled 
Secret Farter 
Hide the box near your intended 
victim. Not only will they be 
embarrassed, they won't even know 
who is responsible. 
Batteries not 
included 
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LIVERPOOL 
225 Macquarie St. 
Ph: O02 9B2e 7822 
Open Mon - Sat 












































Mini RC Cars with 


Turbo or Sounds 
¢ Super small cars just 65mm 


long! 
e5 minute run time | 
e 45 Second Quick 
Charge 
e Sound effects 


90° Prismatic 
Viewing Glasses 
Watch other beach goers, 
without straining your neck. 
Also great for watching TV 
in bed. 







Was $29.95 
Save $3.00 
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Exotic Light-Up 
Cocktail Glasses 
Brighten up your next party 

with light-up Martini, Margarita 
and Champagne glasses. 
Available in different colours. 
Batteries MEE 


Was $9.95 i 


Save $1.00 I 
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2 Hrs of Music in the 
Palm of Your Hand 
¢ MP3 player stores music and 
data files 
¢ Uses 1 x AAA battery 
(included) 
¢ Measures just 76 x 37 x 16m 






ae 


yer 


179 


Valid until end January ‘04 
All prices in $A 
ERINA 
Shop 247a, Erina Fe 
Ph: Oe 4367 O611 
Open 7 days 
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PUBLISHER’S LETTER 


) Valve preamplifier 
a big hit 
_ We were really surprised at the overwhelm- 
_ ing response to the valve preamplifier featured 
in the November 2003 issue. It has generated 
_ more correspondence in just a month or so than 
_ any other project that we can remember. Not all 
_ of the response has been favourable, of course. 
_ Some people have said “Hiss, Boo” for featuring 
' acircuit using ancient technology. That is partly 
_ the response we did expect and it is generally in 
line with our overall attitude to valves. 
Generally though, the response was very 
favourable and not just because older readers regarded it as a trip down 
memory lane. Quite the contrary actually, because people realised that we 
had attempted to present a very realistic and detailed description of the 
technology and its capabilities. We did this because we had not seen a 
magazine article anywhere which explained the graphical method of gain 
calculations. 

However, some of the responses were quite negative because we had 
used negative feedback to improve the performance and thereby negate the 
distortion characteristic of valves. Shock, horror! The circuit would now 
not be a musical or as “warm sounding” as “true” valve circuits really are. 
My response to that is “what a load of garbage!” 

In hindsight, we should have published the distortion curves for the first 
circuit we produced, which did not have any feedback. Its distortion rose 
to over 6%. 

Sure most of that would be low-order harmonics but anybody who thinks 
that level of distortion is OK or even desirable clearly doesn’t understand 
sound reproduction. Why? Because any circuit producing high harmonic 
distortion ALWAYS produces high intermodulation distortion as well. And 
while low-order harmonic distortion might be regarded as innocuous or even 
preferable, intermodulation (production of sum and difference frequencies 
between two or more input frequencies) is always unpleasant. In fact, in- 
termodulation over a couple of percent is just horrible. 

It is also clear that some musicians think that valve amplifiers have benign 
“soft overload” or “soft” clipping, as opposed to the “undesirable” hard 
clipping typical of solid-state amplifiers with lots of negative feedback. 
Well, that ain’t the case either, as the scope photos on page 6 of this issue 
clearly demonstrate. 

Most push-pull valve amplifiers do use modest feedback but once they 
go into clipping, the weaknesses in the output transformer generally con- 
spire to produce truly horrible distortion as you drive them seriously into 
overload. 

We took these measurements a year or so back on a commercial valve gui- 
tar amplifier. It was quite instructive for me, as I had forgotten just how bad 
valve amplifiers could sound! In fact, with a nominal power output of about 
50 watts, its performance could be summarised in one word: gutless. 

Will we publish another valve audio circuit? Possibly. A new valve power 
amplifier? Maybe. But if we do, you can be sure that we will pull every trick 
in the book to make sure that it is as “state of the art” as possible. It would 
be very quiet, have very low distortion and probably be very expensive. 
And if we couldn’t make it very quiet and with low distortion, we would 
not publish it. 


Leo Simpson 
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New bits for the New Year 


ot Hew Product 
ge 


Extends a USB 1.1 port up to 
50m using Cat5 UTP cable. 
Ideal for setting up low cost 










Save time, space and money by using one keyboard, monitor 
and mouse to control up to 16 PCs. They are available to 
control 2, 4, 8 or 16 PCs and operate in DOS, Win 3.x/9x/ME/ 
NT/2000, Netware UNIX and Linux environments. PC selection 
Cat15141 is via a push button or keyboard hot keys. 

Cat 15142 Cat 11656-7 8 way PS/2 -KVM Switch RKmount — $699 


Internet enable your serial devices. Think of them 
as a serial port extender - across the 
room or across the world. Easily con- 
vert RS232, 422 or 485 to TCP/IP. 

Cat 15141-7 1 Port $259 
Cat 15142-7 2 Port $349 














































web cams etc. Cat 11663-7 2 way DVI PS/2 - KVM Switch $199 
Cat 11666-7 USB Extender $149 | #™ a P; ing RAID Cat 11658-7 2 way USB - KVM Switch $149 
FOwaOt YOUr Gate using Cat 1664-7 4 way DVI PS/2 - KVM Switch $259 
technology for IDE and SATA drives. Cat 11659-7 4 way USB - KVM Switch $449 
Cat 2906-7 4 Channel SATA RAID  $* Cat 11655-7 4 way PS/2 - KVM Switch $199 
Cat 2005-7 8 Channel SATARAID Cat 11657-7 16 way PS/2-KVM Switch RKmount $1,299 
Cat 2886-7 IDE Ultra DMA 133 RAID $99 || cat 1654-7 2 way PS/2 - KVM Switch $119 
Cat 2874-7 IDE Raid & Hot Swap Frames ATA-133 $779 





Cat 11656 Cat | 158, 





Bluetooth CF Card for PDA ea Tae | | cat 11655 
Bluetooth enable your old PDA simply by = ‘ 
inserting this compact flash card 

Cat 11902-7 CF Card for PDA 


' aie Bluetooth Hands Free Car Kit 
This car kit can be installed by anyone in minutes and works 
with any bluetooth enabled phone 

Cat 11911-7 Hands Free Car Kit $175 





we 
Cat 11657 















an onboard watchdog timer, sports Cat 11654 


socket and digital 1/0 (4 in/4 out). Comes 
equipped with 1 AGP slot 3 PCI slots, 3 ISA 
slots, 4 onboard COM's ports and a MicroPC! socket. With ISA 
slots on board and a long life cycle, it is the platform of choice 
for industrial applications 

























The converters display your computer output on your Big 
Screen TV etc. This external unit requires no software 
drivers,which avoids software conflicts. It supports resolutions 

















Cat 17078-7 P4 w 3xPCI/ISA Slots seg9 || Bluetooth Head Set cat 11907 | | Up to 1152 x 864 with a refresh rate of 60Hz. Both PAL and 

Go hands free with your bluetooth phone. NTSC are supported. 

Cat 3525 Cat 11907-7 Head Set $199 Cat 3102-7 VGA To Video converter $399 
Receive Digital TV on your computer. As transmitted by | Bluetooth Serial Cable Replacement Cat 3436-7 NTSC PAL SECAM VGA to PALNTSC VGA $499 
the FTA stations eg Channels 7, 9, 10, ABC and SBS. i se ink ieee : Cat 3435-7 NTSC PALSECAMto PALNTSC $399 
g 19, 10, This module is unique! Turn any serial device into a wireless 

Cat 3522-7 Digital TV Terrestial Card DVB-T $279 : ? ¥ Run your Playstation or Xbox in Hi Res on a VGA display. 

device with this bluetooth adapter for the device end Cat 3479-7 Video to VGA - Hi Res $259 









Use these external TV Tuner boxes to watch TV on your 

desktop or laptop. i 

Cat 3523-7 TV Box USB 1.1 with FM Radio $179 
Ideal for Notebooks! 

Cat 3525-7 TV Box Ext for LCD/CRT Monitor 


Cat 11908-7 Serial Cable Replacement Device 


Bluetooth USB Adapters 
Connect your PC to bluetooth enabled 
phones, PDA's, or the new N-Gage. 
Cat 11905-7 USB Adapter $119 
Cat 11901-7 Ditto with Winfax Pro 10.0 $139 


Bluetooth USB LAN - Dongles 

Network PCs without wires. 

Cat 11904-7 USB LAN - Dual Dongle $259 
Cat 11903-7 USB LAN - Single Dongle $149 


Bluetooth USB Printer Adapter 
Turn your USB printer into a wireless printer 


Cat 11910-7 USB Printer Adapter $159 


$459 











Cat 3102 Cat 3436 Cat 3479 
, / 


PL tia 





rece! 








$239 












Arrange of antenna and mini PCI cards 
Suitable for wireless LAN applications. 
Cat 11421-7 16dBi 90° 5.8GHz $599 
Cat 11419-7 26 dBi 5.8GHz $469 


Cat 11420-7 Omnidirectional Antenna 
11dBi 5.8GHz $399 
Cat 11418-7 wnt PCI adapter 802.11a+9 $159 


An invaluable tool for linking conventional networks in remote 
buildings such as schools or adjacent buildings where a “hard- 
wire” hookup would be a prohibitive cost. | ma 


















30 metre VGA Extension Cables? — No Problems — See our 
huge range of Audio and Video cables and connectors. 




















Access data anywhere with these external HDD & CD/DVD cases 
Cat 6659-7 2.5in IDE HDD - FireWire $129 
Cat 6710-7 = 2.5in IDE HDD - USB 1.1/2.0 $109 
Cat 6633-7 3.5in IDE HDD - FireWire $209 
Cat 6711-7 3.5in IDE HDD - USB 1.1/2.0 $129 
Cat 6732-7 —3.5in IDE HDD Firewire / USB 2 $269 
Cat 6689-7  5,25in HD CDROM USB 1.1/2.0 








Cat 11376-7 Access Point-11Mbps $429 
Cat 11357-7 + Repeating Bridge - 11bps $799 


Wireless LAN USB Station Adapter ts 
Asmall USB Wireless adapter suitable for home 
or office. Complies with the 802.11b standard. fé ( 














Control access to your building and maintain 
a record of all comings and goings. Virtually 
any combination of Keypad PIN, RFID tag 
and/or fingerprint reader can provide the level 
of security you choose. Optional access 
managment software allows control via an 
RS232 or RS485 link to a PC. A similar model “Cat 1008142 
provides the same facilities without the finger print reader. 

Cat 1008142-7 RFID & Finger Print Reader/Controller $1,999 
Cat 1008143-7 RFID Reader/Controller - LCD Display $549 
Cat 1008145-7 Access Control Software $399 


Cat 11345-7. USB Station Adapter $169 


2.4Ghz Wireless - Customer 
Premises Equi 

All in one CPE with integrated antenna and wireless 
RF module in a weatherproof housing. 

Cat 11365-7 Wireless LAN CPE USB 12dBi $499 
Cat 11386-7 Wireless LAN CPE USB 18dBi $569. J) ac. 



















Cat 11345 













Keep an eye on things with our range of 
surveillance equipment. 

Cat 3429-7 4 Camera Input Kit $899 
Cat 3491-7 Dome Style colour camera $249 
Cat 3489-7 Dome Style B&W camera $96 
Cat 3496-7 B&W camera - IR Illumination $114 
IP Addressable Cameras 

Run an ethernet connection straight from the camera to moni- 




























Never have to reach behind the 

computer again with this 5.25” front 
access bay. Reads & writes 6 Memory cat e765 
cards, CF, SM, MMC, SD, MS and MD. Also has three USB 2.0 















Tell your TV to change channel or turn on your air 
conditioner. These voice activated infrared controllers 


















tor your video feeds locally or remotely. ports and two firewire ports. Plus audio in/out and Svolt/12volt badd ire Activated IR Controller $239 
Cat 3487-7 Cat 5 connected camera $669 || out. It will operate with Win 98SE or later and Mac OS 8.6. Cat 9179-7 Voice Activated Remote $199 





Cat 3475-7 Wireless camera $1099 || Cat6765-7 3 USB 2.0 & 2 FireWire ports $129 









* New Arrival - see website for current price 







Dealer inquiries 


7 MicroGram Computers welcome 





Ph: (02) 4389 8444 FreeFax: 1800 625 777 info@mgram.com.au 


Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


See all these products & more on our website...www.mgram.com.au 
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MAILBAG 


Support for 
valve preamp 

Congratulations on the valve preamp 
project in the November 2003 issue! 
You have succinctly summed up the 
appeal of this project — for “people 
wanting to satisfy their curiosity about 
valve circuits”. 

The fact that valve amplifiers do not 
have the performance and cost advan- 
tages of solid-state does not mean that 
such projects have no value. If elec- 
tronics is to flourish, the importance 
of projects that stimulate curiosity and 
provide educational value cannot be 
underestimated. The value of such 
projects is not measured in terms of 
technical performance. 

One aspect of SILICON CHIP’s suc- 
cess is the technical excellence of 
the projects. However, SILICON CHIP 
would not be harmed in the slightest 
if it continued to include the occa- 
sional project that is designed from 
a different perspective. This can only 
broaden the appeal of an already excel- 
lent magazine. 

Sometimes, the most fun to be had 
in electronics is simply satisfying one’s 
curiosity — the project doesn’t have to 
be a world-beater! To draw an analogy, 
people (including young people) still 
take joyrides on steam trains and Tiger 
Moths — just to see what they’re like. 
Judging by the smiles on the faces of 
these people, none seem disappointed 
with the fact that it’s not the latest 
in transportation technology. Why 
should electronics be any different? 

It would be great to see more of 
these types of projects. It would 
enrich rather than diminish SILICON 
Cup and help to keep the interest in 
electronics alive! 

Name supplied but withheld 

at author’s request. 


Valve circuitry was better 
than claimed 

I was quite happy to see the valve 
audio preamp design published in the 
November 2003 issue despite the fairly 
obvious reluctance to publish a valve 
project. However, I feel I must disagree 
with some of the comments made in 
regard to valve circuitry in both the 
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article and editorial where the “tradi- 
tional” non-use of negative feedback 
was mentioned more than once. 

The benefits of negative feedback 
have been known for many, many 
years and it has been applied to valve 
audio equipment over many years. As 
an example, the EA-designed “Play- 
master” valve audio amplifiers from 
the 1960s all used considerable nega- 
tive feedback, improving the already 
basically good performance. In fact, 
those amplifiers, complete with the 
“ultra-linear” output stage, produced 
much better overall performance than 
the early “all transistor” amplifiers of 
the day, the latter often having quite 
serious problems with “crossover” 
distortion. 

Admittedly, transistors were rela- 
tively new but the last generation of 
valve amplifiers were generally excel- 
lent. I am aware that valve preamps 
with excellent “specs” are still being 
made for true high-fidelity applica- 
tions, here in Australia, along with 
consistent demand, and I am aware 
that very high quality microphones, 
complete with built-in valve preamps, 
are used in the recording industry 
around the world. 

Valve circuitry is not perfect but in 
reality, it was much better than you’ve 
let on and it still has its dedicated fol- 
lowers. 

Felix Scerri, 

Ingham, Qld. 

Comment: while negative feedback 
was commonly used in the better 
class of push-pull amplifiers, its use in 
small signal circuitry such as preamps, 
tone controls, etc was rare. Nor was the 
amount of negative feedback used in 
push-pull amplifiers very large, mainly 
because of phasing problems in out- 
put transformers. Anything more than 
20dB of feedback would have been 
extremely rare. 


Older DVD players won’t play 
some new DVDs 

I’m writing this in reply toa letter in 
the November issue regarding an issue 
of older DVD players being unable to 
read new DVDs. 

Iam an apprentice electronics tech- 


nician working in Bendigo, Victoria. 
Just a few days after reading the letter 
about older DVD players being unable 
to read some new DVDs, I was con- 
fronted with such a unit on my bench. 
The fault description went something 
like this: “Plays older DVDs fine but 
not new ones”. 

I had it on my bench for a few hours 
testing different DVDs and it played 
without a hitch and just before I gave 
it back to the customer, I tried a few 
other DVDs which we don’t normally 
test with. 

With just one turn of the DVD the 
player decided it could not play the 
disc. It came up with a message “This 
type of disc cannot be played, please 
insert another disc”. It wasn’t that it 
had trouble reading it, it was just not 
supported by the player. 

I tried another new disc I had on 
hand and the same thing occurred! 

These two discs were the classic 
“The Great Escape” and “The Scarlet 
Pimpernel”. Both discs were quite 
new and played fine on other newer 
DVD players. Region codes matched. It 
should have worked but it didn’t. Any- 
way after this I thought of that letter in 
the recent issue of your magazine and 
it dawned on me that this was what I 
was encountering. 

A quick phone call to the manufac- 
turer concerned confirmed my sus- 
picion. He told me that some older 
machines can’t play some new discs 
due to the copyright method used on 
the disc and that there was nothing 
that could be done to the unit to make 
it play them. 

By the way, this particular DVD 
player was part of a home theatre am- 
plifier setup, so it would cost a fair bit 
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to replace with a new one! When you 
buy a DVD player, you would expect 
to be able to play any suitable region 
coded disc but apparently not. 

Erik Atkinson, 

Bendigo, Vic. 


Logging your 
driving nightmare 

A comment on the “Logging Your 
Every Driving Moment” article on 
the November 1003 issue: why stop 
at logging just a subset of parameters 
for a short duration? Why not add a 
differential GPS receiver and the abil- 
ity to receive database updates from 
roadside transmittters? 

With what would be, in effect, a map 
of the local area (and speed limits) on- 
board the vehicle, the GPS position 
and velocity would make it possible 
to record speeding violations, perhaps 
based on time-of-day or day-of-week, 
on every single street, road and ex- 
pressway in the country, 24 hours a 
day. A stylish LCD could even display 
the car’s accumulated fines, payable at 
the next renewal of rego! 

No poor radar/laser operators stand- 
ing in the hot sun for hours at a time. 
No speed camera photos to develop 
and print. Cities would not have to 
maintain thousands of parking meters 
and ticket machines — the car would 
always know when and where it was 
parked, and for how long, and record 
this information to determine periodic 
payments as well. 

I have no doubt that I could throw 
together a rough prototype of such a 
nightmare system for well under one 
thousand dollars. What could a team 
of professional designers accomplish? 
With the economies of scale —imagine 
such a device fitted to every single au- 
tomobile and truck in the nation — and 
the potential revenue to be collected, 
governments would do well to pay for 
the development and manufacturing 
costs and give the devices to the auto 
makers for installation. 

With a bit more sophistication and 
complexity it might be possible, at the 
driver’s discretion, to have a mode 
where the vehicle simply would not 
exceed the speed limit on any given 
road at any time. The driver could then 
concentrate on looking out the win- 
dows and not at the speedo. Couple 
this with a decent navigation system 
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and the “big brother” implications 
become (slightly) more palatable. 

I'll bet I will live to see such asystem 
or something very much like it. 

William H. Hanna, 

Alice Springs, NT. 
Comment: what fiendish ideas you 
have. Let’s hope it never happens. Of 
course, some cars already use GPS in 
the Road Assist system and there is 
also the Road Angel system which logs 
all speed cameras and lets you know 
where they are. 


Please explain 
one notion 

The last sentence in the 12AX7 
Valve Preamp project (November 
2003) reads “. . . hear for yourself 
what ‘valve sound’ actually sounds 
like”. However, the editorial in the 
same issue states that the amplifier 
probably would not have that valve 
“warm sound” due to the design im- 
plementing negative feedback. 

So what is the point of your design 
or what is the point of building the 
project in order to hear valve sound, if 
it does not deliver this? This project is 
an oxymoron. Oris it a biased political 
manoeuvre to dispel the appreciation 
of valves? Or are there two factions at 
SILICON CHIP with a conflicting stance 
concerning valve audio? 

Perhaps the kit’s charm will be 
iconic via the ginger glow of the heated 
vacuous space on top. 

There is so much biased emotion 
in audiophile circles on the topic of 
valves. If valves do give a richer, truer 
sound as many state they do, is this 
for power amplifier stages that “cra- 
dle” the loudspeaker current, or is it 
at any stage like your preamp stage? 
Unless a sound system (a series system 
by its nature) is fully valve (includ- 
ing a 100% valve analog section CD 
player(!) playing 100% valve pickup, 
mixed and transcribed recordings!), 
obtaining true rich sound by merely 
adding on a valve preamp would logi- 
cally imply the valve is merely adding 
a sonic character (distortion). 

Hence, the “valve sound” is not a 
reflection of a truer reproduction but 
is an additive artifact (that could be 
emulated on a DSP with a “valve” 
setting). Or does the existence of 
your project imply that valves will 
give a truer richer reproduction 


The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, ’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 


TIG505 Single Board 
Computer... 
The TIG505 is 
an Australian — 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 


t 





This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Vic. 3155 
Ph 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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over semiconductors for low level 
pickup amplification stages (guitar, 
microphones, phonogram cartridge) 
that silicon amplification will make 
sound “thin”? 

To me, the only single notion that 
is agreed upon for valves is that (for 
active crossover systems) semiconduc- 
tor power amplifiers are better for low 
bass frequencies due to better damping 
control of the subwoofer/woofer. (Use 
of valves in an active system would 
imply that valves are beneficial for 
power amplifier stages driving the 
loudspeaker driver, especially for the 
loosely defined “midrange” area.) 

What is SILICON CHIP’s philosophy? 
Do valves offer a truer reproduction 
(for what stage?) or do they just add 
a “rich, warm, pleasant” distortion? 
If SILICON CHIP does have a stance, 
would this be based on textbook en- 
gineering wisdom, on broad listening 
experience, or on double-blind listen- 
ing tests? 

Do you need time in the cooler to 
think this one out? 

Paul Rohde, 

via email. 

Comment: as you must have gathered, 
we have always been of the opinion 
that valve amplifiers were great in the 
past (when there was no other choice) 
but their day is long since gone. We re- 
gard any system having “warm sound” 
as clear evidence of distortion. 


Beating Macrovision nuisance 
on an old TV 

With DVD taking over in the video 
shops, we got a player. Our old TV 
has only an antenna input so the AV 
output from the DVD player has to pass 
through our VCR to be converted to RF. 
This is fine except that the Macrovi- 
sion protection on the DVD makes it 
impossible to watch, as the picture 
fades, tears and pulsates. 

So I built the SILICON CHIP “Dr 
Video” (April 2001) kit from Jaycar to 
stabilise the picture. It took an hour 
and 20 minutes to assemble, all the 
components were present and fitted 
perfectly and all the holes in the panels 
were in the right place. The stabiliser 
works perfectly. Thanks for a great 
circuit and a very professional and 
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inexpensive kit. It is credit to SILICON 
Cup and Jaycar. 

Chez Watts, 

Brackenridge, Qld. 


Argument about feedback 

I bought the November 2003 issue 
with the valve preamp and would like 
to comment. For starters, your feed- 
back from the plate of the second triode 
back to the cathode of the first is in fact 
positive feedback, though once its on 
the cathode the effect on the plate of 
the first triode is then negative. I know 
this is a small thing but an applica- 
tion of non-inverted signal is always 
positive feedback and an application 
of inverted signal is negative feedback 
— or am I wrong? 

I have been a musician for many 
more years than I have been into 
electronics and one thing I’ve learnt 
is that, in the creation of music, as 
opposed to its reproduction, the con- 
trolled use of harmonic distortion is 
very, very useful and a significant part 
of sound shaping. For this reason it 
might be that your first version of the 
valve preamp, with the addition of a 
logarithmic pot instead of the grid re- 
sistor on the second stage, is actually 
of more use than the second version 
for the simple reason that the harmonic 
distortion is greater even if the ampli- 
fication factor isn’t so great. 

I have a mixer using 5534 and TLO 
op amps and if I want valves, I would 
put them between the instrument and 
the mixer where amplification needs 
to be controlled. This is important and 
their use is mainly for an injection of 
harmonic distortion and a kind of DC 


bias shaping. Even if I were going 
straight to an amplifier I would still 
need these qualities more than pure 
gain. So I think you guys should be 
a little more mindful of the end uses 
of musical equipment and not be so 
concerned about what your own con- 
ditions of excellence are. 

Also while the inverter power sup- 
ply is nifty, it’s basically a non-starter 
for musicians who usually have 9V ef- 
fects and anyway it’s a lot easier just to 
use two small transformers, with the 
second backwards, to build the power 
supplies for preamp duties. 

Please get the help of real musicians 
ifmore attempts are made at “musical” 
effects as up to now they have been 
mostly non-musical. In future, you 
will give your good selves much more 
credibility to “serious” musicians if 
you realise the vital importance of 
harmonic distortion. 

Sean Kerrigan, 

via email. 

Comment: the feedback is negative 
because it reduces the grid-cathode 
signal. The same thing occurs in any 
non-inverting direct coupled amplifier 
where the feedback signal is in phase 
with the input signal. 

In our book, anything above 1% har- 
monic distortion is gross. Nor do we 
think that lots of second harmonic dis- 
tortion is necessarily what musicians 
expect from valve amplifiers. 

Many musos also think that valve 
amplifiers have “soft clipping”. That 
isn’t the case in a typical push-pull 
amplifier with feedback. The scope pho- 
tos shown here demonstrate clipping 
ina commercial valve guitar amplifier. 
Its clipping is actually much worse and 
“harder” (ie, far more distortion) than 
in typical solid state amplifiers. SC 


These two waveforms show severe overload occurring in a push-pull valve 
guitar amplifier on a tone burst signal. This is far worse than would occur in 


a typical solid-state amplifier. 
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Freeze motion is an effect which appears to 
have taken the motion picture world by storm. 
Here we take you behind the scenes to show 
how it is done and surprise, surprise - it is not 
done by computer generated effects. 


By BARRIE SMITH 











f you’ve seen The Matrix films 

you'll know the effect: the action 

freezes and the camera tracks 

around the subject, usually with 
Keanu Reeves, skirts akimbo and ee- 
rily aloft, while dishing it out to the 
evil forces. 

Or it may be a bullet, stopped dead, 
camera moving around it. If only levi- 
tation and suspension of the element 
of time were so easy! 

When viewed on the big screen, 
the effect is rivetting. And these days 
when big budget films appear to be 
absolutely chockers with computer- 
generated imagery, it’s refreshing to 
find this frozen-moment effect was 
perfected some 20 years ago by English 
visual artist Tim MacMillan and essen- 
tially uses well-proven photographic 
processes. 

However, the principle of captur- 
ing an event in rapid, successive 
frames goes farther back to the days 
of Eadweard Muybridge, who shot 
his famous horse walking/trotting/ 
cantering/galloping sequence (and 
many others) with an array of still 
cameras. 


Camera array 

Which brings us to the term which 
best describes the principle item of 
hardware, the ‘camera array’. 

Put simply, the array is a firing 
line of still cameras, fixed to a sturdy 
metal bar or truss and curved in an arc 


around the subject. When the subject 
reaches a critical point in the frame, 
the cameras are fired either in unison 
or in very close succession (typically 
10 milliseconds apart). 

If fired simultaneously, the effect is 
christened ‘frozen moment’ or ‘temps 
mort’ (‘dead time’); if in rapid suc- 
cession, the name ‘flow motion’ is 
employed. 

When the succession of frames is 
retrieved from the still cameras and 
collated together into a recognisable 
motion picture sequence, we get a 
‘movie’. The action is frozen (the 
shutter speed is often as fast as 1/1000 
second or more) and sharp. But when 
the movie is run, the camera appears 
to be tracking around the subject. 

An effective use of the effect is to 
edit it into a normal, 24 frame/second 
sequence shot; a motion picture cam- 
era is placed at either end of the still 
camera array and lined up to match 
the framing of the first or last of the 
multiple cameras. 

So the frozen moment may follow 
a normal speed action, precede it or 
even be used in the middle of the 24 
frame/second sequence. 

Melbourne’s Mark Ruff confesses to 
being “obsessed with this image tech- 
nique” and has spent five years or more 
perfecting his own system. He is the 
first to clarify any confusion that he is 
connected in any way with the team 
that created the marvellous effects in 
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The Matrix films; these were achieved 
with a film-based system, brought to 
Australia by Manex. 

Film was also the basis of Marks’ 
first array, which first fired its rapid 
shots in 1997. 

The inspiration came from seeing 
the BBC Natural History Unit series 
The Human Body, which employed 
Tim McMillan’s Time Slice Camera: 

“T thought this guy is a hero for 
developing such a system. The Time 
Slice Camera holds one length of film 
within its casing and has a longitu- 
dinal array of lenses and shutters. 
Mark admits “this camera array has 
certain limitations”, so MacMillan 
invited Mark to Scotland to shoot a 
job: “Rather than Tim spend a lot of 
time and money on an array, he got me 
[and the gear] over to do the job and 
he essentially directed the time slice 
component.” 


Flare Obstacle 


In common with some US systems, 
Mark Ruff’s first approach employed 
60 Pentax film SLR cameras and Sigma 
lenses. It worked. But there were many 
problems, mostly related to the build 
of the cameras and lens quality — flare 
was an obstacle — and even the shut- 
ter misfired on occasions when wear 
crept in. 

Moreover, the system was unwieldy 
in the post process. Not only did a cas- 
sette of 35mm film have to be loaded 


The principles involved in “freeze frame” photography go right back to the days of the celebrated Eadweard Muybridge 
(shown above right) and his amazing (for the time) “Horse in Motion” series of photographs. These were taken in 1877 
as a result of an earlier wager as to whether all four of a trotting horse’s legs were ever off the ground at the same 

time. (He proved they were!) His work in stop-action series photography led to his invention of the “zoopraxiscope,” a 
primitive motion-picture machine which recreated movement by displaying individual photographs in rapid succession. 
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In this shot a 35mm Arriflex 435 motion picture camera is placed at the start 
of the still camera array and lined up to match the framing of the first of the 
multiple cameras and ‘hand over’ the action (moving left to right on the screen) 


to it. 


into each camera pre-shoot, the ex- 
posed films then needed processing 
and scanning to become a digital 
image file. The frames then had to be 
recorded onto 35mm motion picture 
negative and a print made. 

This took two days, before you could 
even screen the sequence! Making tests 
was often as costly as the final shoot. 


Digital to go! 

As many amateur snap shooters 
have found, going digital will not 
necessarily save you money. Mark Ruff 
figures his move to digital cost him 
ten times that of a film approach but 
he describes the difference as “chalk 
and cheese”. His current digital system 
is based on 30 Canon EOS 10D digital 
SLR cameras, complete with 30 Canon 
f3.5-4.5/24-85mm zoom lenses. If you 
walk into a camera shop, a single cam- 
era and lens will cost over $4000. 

A digital rig, complete with 30 cam- 
eras, lenses and firing infrastructure 
can be set up ready to shoot within 
an hour. Doing a test is virtually free 
— aside from time. If a problem does 
arise, a re-shoot can be done imme- 
diately. 

And as for post processing, the time 
from shoot to sequence preview-ready 
can be as short as 30 minutes. The cli- 
ent can then give an OK on the spot. 
At this point the digital to film transfer 
has yet to be made but these days film 
editing is computerised so the digital 
sequence can be cut into the main 
edit and the final recording to film 
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done when all the other material is 
conformed. 

At the moment, Mark’s ‘firing 
line’ can only shoot frozen moment 
sequences. He feels that this type of 
action “can be handled in more ways 
than a non-linear, flow motion event. 
A non-linear “temps mort” effect can 
be ping-ponged and/or zoomed into 
repeatedly to increase screen duration. 
With flow-motion the action can only 
go in one direction. More cameras are 
simply needed for flow-motion. 

A brace of 36 cameras is now avail- 
able while 42 cameras is about the 
maximum the current infrastructure 
can handle, based mainly on the truss, 
which is nine metres long. 

With a computer algorithm called 


Time vs Speed 


The frozen moment effect simu- 
lates a motion picture camera mov- 
ing at great speed. However, in the 
real world, it is impossible to move 
a film camera at these speeds. The 
calculations are based ona rig which 
is on a 9 metre long truss. Shutter 
speed (time is frozen) at 1/1000 
second. The ‘window of time’ is one 
millisecond. All cameras fire in this 
brief moment, so it is like travelling 
nine metres in one millisecond; 9km/ 
second or 32,400 kilometres/hour. 





‘sharp interpolation’, partly developed 
by Tim MacMillan, it is possible to cre- 
ate inter-frames; a 36 camera system 
could then produce a 72-frame se- 
quence or even more and deliver an 
on-screen 3-second sequence. 

Normally, the cameras are spaced 
20cm apart, lens centre to lens centre; 
this is governed by the space necessary 
at the camera’s side to insert and re- 
move the CompactFlash memory card. 
Initially, it took Mark about a week to 
get the system up and running, plus 
a further month to reach its current 
form. He admits the “previous four 
years of R&D helped of course — as I 
knew exactly what to do.” 

What also must have helped was 
a degree in physics, a Bachelor of 
Applied Science (Photography) from 
RMIT and nearly a decade of real 
experience as a technical director 
for Melbourne’s Channel Ten. Mark 
has also owned a business/studio 
servicing commercial/advertising 
photography for almost ten years and 
been an ad agency staff photographer 
for three years. 

He remembers RMIT taught him 
“how to ‘think’ about taking a photo 
rather than just teaching you ‘how’ to 
take a photo. 


From camera to the Mac 

After a sequence is shot, all the 
CompactFlash cards are removed 
from the camera and images down- 
loaded into a Macintosh G4 laptop: 
“An AppleScript sorts all the images 
into appropriate takes (taking about 30 
seconds) and positional stabilisation 
achieved within minutes. Results can 
then be burnt to DVD as data and/or 
QuickTime files. It is therefore possible 


} to shoot, do the necessary post and 


deliver to client all in the one day.” 

There are registration problems con- 
nected with so many shots taken by so 
many different cameras. 

One disadvantage ofa digital camera 
is that the CMOS image sensor does not 
consistently align with the camera’s 
viewfinder screen: According to Mark, 
“Tt does not matter how accurate you 
are in an optical alignment, the pixels 
will never be in exactly that same spot 
you look at. It’s around 20-40 pixels 
between each camera.” 

But this aside, he added, it is grati- 


fying that all images are registered 
so, “once a stabilisation path has 
been executed for that camera set up, 


it applies for all takes. These framing, 
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B i Ke Seq UENCE: in this series of shots taken with the technige described 


in this feature, you can see how much the background changes with respect to the bike rider 
who appears to be moving in slow motion. The sequence runs down the columns. 
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scaling, and rotational errors can be 
minimised (eliminated) with some 
clever software.” 


Jobs done 

So far, Mark’s array has been used 
to capture frozen moment sequences 
in TV commercials for Toohey’s, Ev- 
eready batteries, the Nine Network 
plus work for an Arnott’s corporate 
video and various short films. 

Mark is also a regular visitor to 
India’s Bollywood, shooting TV com- 
mercials (one with cricketer Sachin 
Tendulkar in Mumbai) and an Indian- 
produced, Tasmanian-located feature, 
entitled ‘Boys’, which he describes as 
“a fantasy dream sequence ... three set 
ups a day in different locations for 
seven days.” 

He has also “collaborated with 
Dayton Taylor from Time Tracks who 
operates another version ofa multiple 
lens camera. We worked on a BMW 
shoot in Hollywood together.” 


What’s Next? 

Design is just about complete to do 
the following: 

¢ Control all camera settings (ISO 





setting, colour temperature, shut- 
ter speed, lens aperture etc) from 
the one CPU. This is expected to be 
much quicker than a number of people 
manually adjusting cameras. 

e Preview down-loading of the 
images could be achieved almost 
instantly upon exposure, by hooking 
into a PAL (or NTSC) video signal 
output from the camera. This means 





The EOS 10D 


While most digital SLR cameras 
have an image sensor that is half 
the area of the normal 35mm still 
film frame, by good fortune this is 
almost exactly the size of the mo- 
tion picture frame. So data from a 
digital SLR has more than enough 
resolution for a movie, whether it 
be 4:3 or 16:9 or even 2.35 (Cin- 
emaScope) aspect ratio. 

The EOS 10D has 3072 x 2048 
pixels available in its 22.7 x 15.1mm 
CMOS sensor. The camera also 
has a PAL/NTSC video output, so 
tapping into this for a video preview 
is possible. 


































two things: on a shoot a client could 
see high-res results instantly. Near real 
time broadcast playback could also be 
made for various events, particularly 
sporting, as part of a super slow mo- 
tion replay. This can be done within 
five seconds. 

Mark has already conducted a test of 
a video replay using a motor car race 
as a trial. At the moment he is bullish 
about the rig and its capabilities. 

He is confident “there are no limi- 
tations at the moment — other than 
the lack of an open cheque book to 
implement all the options possible. 
Even underwater is possible and an 
outer space project should seem easy 
without that gravity thing.” 





Contact: 


Mark Ruff Photography. 
Office 03 9887 9364. 
Mobile 0412 990 125. 


_ Office at F.S.A. as well — contact 
_ Russell Cunningham 02 9360 5800 


Web site: www.ruffy.com 
Email: ruffy @ ruffy.com 
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Pt.1: By LEO SIMPSON & PETER SMITH 
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WOLLOWING THE outstanding 
Fi success of our SC480 power 
amplifier module published in 
the January & February 2003 issues, 
we’ve taken the lessons learned there 
and from our Ultra-LD series published 
in 2000 and 2001 and applied them to 
a much bigger power amplifier. 
There is no doubt the publication of 
the SC480 triggered off a lot of interest 
and since then we’ve had readers sug- 
gesting we update the 300W amplifier 
from the February 1980 issue of ETI. 
Others have asked about the possi- 
bility of upgrading the SC480 with 
bigger transistors and higher supply 
rails or variations on that theme. So the 
seeds were sown. A bigger amplifier 
was Called for. But how much bigger? 
And using which transistors? 
Looking at the SC480, for example, 
you can’t increase the power output 
by simply substituting bigger output 
transistors and increasing the supply 
rails to some likely value. If you were 
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to take that approach, other transistors 
in the circuit would blow up. And if 
you're driving low impedance (ie, 
4-ohm) loads, the output transistors 
could easily expire as well. 

Our first approach was to decide 
on the target power output, given 
a likely supply rail. Given that we 
have already published amplifiers 
capable of delivering 100 watts into 
8-ohm loads (ie, the Ultra-LD series), 
the next likely step would be to aim 
for 200 watts into an 8-ohm load. A 
few back-of-an-envelope calculations 
show that we would need supply rails 
of about +70V or a total of 140V. 

Naturally, we would also want to 
drive 4-ohms loads and with those 
same supply rails we would expect 
to obtain around 350 watts. But how 
many output transistors and what type 
would be required? As you can see 
from the photos and circuit, we have 
used eight 250V 200W plastic power 
transistors: four MJL21193/4 comple- 





mentary pairs. These are teamed with 
the high-performance MJL15030/31 
complementary driver transistors (also 
used in the Ultra-LD series. 

In addition, we have used some new 
high-voltage low-noise transistors in 
the input stage and highly linear high- 
voltage video transistors in the voltage 
amplifier stage. In other respects, the 
amplifier circuit is not much differ- 
ent from that of the SC480. Equally 
important, we have used the same PC 
board distortion-cancelling topology 
as in the SC480. The net result is a 
rugged power amplifier with very low 
residual noise and distortion. 


Load lines and power ratings 
So why did we end up using eight 
200W transistors in order to get just 
200W into 8Q and 350W into 40? It 
might seem like over-kill but it is not. 
To work out the dissipation in a tran- 
sistor, you need to draw the load lines. 
These show power dissipation in the 
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active device (in this case, 
one half of the output stage, con- 
sisting of four transistors). The vertical 
axis is in Amps while the horizontal 
axis is Volts. The various load lines for 
our amplifier are shown in Fig.1. 

For a start, we plotted the lines for 
8-ohm and 4-ohm resistive loads and 
these are straight lines, showing all 
possible conditions. The two resis- 
tive lines start at the 70V mark on the 
horizontal axis, corresponding to the 
supply voltage applied across one half 
of the output stage (either the NPN or 
the PNP transistors). For the 4Q load, 
the load line runs up to 17.5A on the 
vertical axis, corresponding to the cur- 
rent delivered if the active device was 
fully turned on (ie, 70V + 4). 

Similarly, for an 8Q load, the load 
line runs up to 8.75A on the vertical 
axis (ie, 70V + 8). These load lines 
show the instantaneous power dissi- 
pation at any possible signal condition 
(including an output short circuit). 
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Also shown 
on the diagram are 
two hyperbolas. One rep- 
resents the maximum safe power 
(for one second!) dissipation of four 
parallel-connected MJL21193/94 tran 
-sistors. Depending on the instanta- 
neous voltage across the transistors, 
this can be more than 900W for low 
voltages, reducing to 720W at 80V, and 
ultimately to just 400W at 250V (not 
shown on the curve). This hyperbola 
represents the maximum dissipation 
the four transistors can withstand un- 
der a non-repetitive one-second pulse, 
the so-called “Safe Operating Area”. 

Since the resistive load lines are 
well below the one-second SOA hy- 
perbola, you may think that the tran- 
sistors are operating far below their 
maximum ratings and so they would 





be, if all they had to drive 
was resistive loads. Sadly, 
loudspeakers are not resistive; 
they can be resistive, inductive 
or capacitive, depending on the 
signal frequency. Usually they are 
inductive which means the load 
current lags the load voltage. 

This has two effects. First, the volt- 
age across the output transistors can 
go much higher than the half-supply 
value of 70V. Conceivably, it can run 
to the full supply voltage of 140V (or 
beyond, if driven into clipping on an 
inductive load). Second, the instan- 
taneous power dissipation across 
the power transistors can go far in 
excess of that shown for a resistive 
load line. 

To show this effect, we have drawn 
8Q and 4Q reactive load lines which 
represent speakers with complex im- 
pedances of 5.6Q + j5.6Q and 2.83Q 
+ j2.83Q, respectively. In the 8Q case, 
the 5.6Q represents the voice coil re- 
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sistance while the j.5.6Q is the coil 
inductance. The resulting curved load 
lines extend well beyond 70V (to al- 
most 110V) and also show instantane- 
ous dissipation figures far in excess of 
that for the resistive load lines. In fact, 
you can see that in the case of the 4Q 
reactive case, there is far less power 
margin to spare. 

In fact, we have also drawn the de- 
rated power hyperbola (50°C) for four 
transistors on Fig.1 and as you can see, 
it touches the 4Q reactive curve. Does 
this mean there is a problem? Well no, 
because the load lines show instanta- 
neous power dissipation, not average 
or total power dissipation. As long as 
the load lines are below the SOA curve, 
everything is OK. 


Fig.2: total harmonic distortion versus power at 1kHz into 
an 8-ohm load (10Hz-22kHz measurement bandwidth). 
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All of the foregoing is a shortened 
explanation of the process whereby 
we decided to use eight transistors. It 
shows that eight is a good conservative 
figure whereas six of these transistors 
would not be enough. 

Finally, before we leave the discus- 
sion on load lines, we need to mention 
short circuit and overload protection. 
Apart from fuses, this amplifier circuit 
has no protection. We could have cho- 
sen to run with six power transistors 
if we had incorporated “load line” 
protection into the circuit. This uses 
a pair of transistors to monitor the 
output transistor voltage and current 
conditions and then limit the base 
drive signal when the load line is 
exceeded. 


Fig.1: this diagram 
shows the resistive 
and reactive load 
lines for both 4Q and 
8Q loads. Also shown 
are two hyperbolas. 
The blue curve shows 
the maximum safe 
operating area of four 
parallel-connected 
MJL21193/MJL21194 
transistors, while 

the red curve shows 
the derated power 
curve for 50°C case 
temperature. 


Such circuits can work quite well to 
protect the output stage but in practice 
their rapid switching action causes a 
burst of high frequency oscillation to 
be superimposed on the output signal. 
This means that not only do you get 
horrible distortion but the amplitude 
of the burst can be enough to overload 
and burn out tweeters if the overdrive 
situation persists. 

Therefore, while we regard load 
line protection as important for PA 
amplifiers (which can easily have their 
output leads shorted), it is not desir- 
able for a hifi amplifier. If you do short 
the outputs of this amplifier when it 
is under full drive, there will be a big 
spark and hopefully the only thing 
to be damaged will be the 5A fuses. 





Fig.3: total harmonic distortion versus power at 1kHz into 
a 4-ohm load (10Hz-22kHz measurement bandwidth). 
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Fig.4: harmonic distortion versus frequency at 160W into 
an 8-ohm load (22Hz-80kHz measurement bandwidth). 


If the fuses were increased in rating, 
the amplifier could ostensibly drive a 
2Q resistive load without damage, so 
we think the 5A fuses should provide 
adequate short circuit protection. Oh, 
but we don’t recommend driving a 2Q 
load! 

By the way, we strongly recommend 
the use of a relay protection circuit 
to prevent loudspeaker damage in 
the event of a catastrophic fault in 
the amplifier. A suitable circuit was 
featured in the October 1997 issue of 
SILICON CHIP. 


Amplifier module 


Two versions of this amplifier mod- 
ule are possible, both using the same 
PC board pattern. The one presented 
here employs a cast aluminium heat- 
sink with an integral shelf which is 
convenient for mounting the power 
transistors. This heatsink is 300mm 
wide and the PC board itself is 240 
x 136mm so the overall assembly is 
quite large. 

The alternative approach is to mount 
the output transistors vertically on a 
single-sided or fan heatsink, in which 
case the PC board would be trimmed 
to 240mm wide by 100mm deep. This 
latter approach takes up less chassis 
space. Both approaches will be de- 
scribed in the constructional details 
to be presented next month. 


Performance 


As already noted, the Studio 350 
delivers up to 200W RMS into an 
8-ohm load and up to 350W into a 
4-ohm load. Music power figures are 
substantially higher, around 240W 
into an 8-ohm load and 480W into a 
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‘just 1dB down at 











4-ohm load. These figures apply only 
for the suggested power supply which 
we will come to later. 

Fig.2 shows the total harmonic 
distortion versus power at 1kHz into 
an 8-ohm load while Fig.3 shows 
distortion versus power at 1kHz into 
a 4-ohm load. As you can see, for 
an 8-ohm load, distortion is around 
.002% or less up to about 180W, ris- 
ing to around .03% or thereabouts at 
200W. At low powers, below 0.5W, 
the distortion figure rises but that is 
due to residual noise, not distortion. 
In reality, at low powers the distortion 
is well below .001%. 

Similarly, for a 4-ohm load, distor- 
tion is around .0045% or less for pow- 
ers up to around 280W, rising to 0.1% 
at around 350W. These figures were 
taken with a measurement bandwidth 
of 22Hz to 22kHz. 

Fig.4 shows harmonic distortion 
versus frequency at 160W into an 
8-ohm load while Fig.5 shows distor- 


Fig.6: this graph 
shows the freq- 
uency response at 
1W into 8Q. It is 


15Hz and 60kHz 
and is virtually 
flat between those 
frequencies. 

















Fig.5: distortion versus frequency at 250W into a 4-ohm 
load (22Hz-80kHz measurement bandwidth). 


tion versus frequency at 250W into a 
4-ohm load. Both these curves were 
taken with a measurement bandwidth 
of 22Hz to 80kHz. 

All of these distortion curves show 
a performance which is outstanding. 
For 8-ohm loads, it is very close to that 
of the Ultra-LD amplifier published in 
November 2001, December 2001 and 
January 2002. As well, it is better than 
our Plastic Power amplifier of April 
1996 and far better than our 500W am- 
plifier described in August, September 
and October 1997. That’s progress! 

This amplifier is also extremely 
quiet: -122dB unweighted (22Hz to 
22kHz) or -125dB A-weighted. This 
is far quieter than any CD player! 

Fig.6 shows the frequency response 
at 1W into 8Q. It is 1dB down at 15Hz 
and 60kHz. 


Circuit description 
The full circuit is shown in Fig.7 
and employs 15 transistors and five 
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Fig.7: the circuit uses eight high- 
quality audio output transistors 

to give a rugged design with low 
distortion. The voltage readings on 
the circuit were taken with no input 
signal. 


diodes. In essence, it is quite similar 
in layout to the SC480 design referred 
to earlier, which was based on a design 
originally produced by Hitachi. 

The input signal is coupled viaa 1pF 
bipolar capacitor and 2.2kQ resistor 
to the base of Q2. Q2 & Q3 are a dif- 
ferential pair using Hitachi 2SA1084 
low-noise transistors which have a 
collector-emitter voltage rating of 
90V, necessary because we are using 
70V rails. Transistor Q1 and diodes 
D1 & D2 make up a constant current 
source running at about 1mA to set the 
current through the differential pair at 
0.5mA each. 

Trimpot VR1 in the emitter circuit 
to the differential pair is provided to 
adjust the offset voltage and thereby 
trim the output DC voltage very close 
to OV (within a millivolt or so). This 
is largely academic if you are driving 
normal 4-ohm or 8-ohm loudspeak- 
ers but is particularly desirable if you 
intend driving electrostatic speakers 
which usually have a high voltage 
step-up transformer with very low 
primary resistance. 

The same comment applies if the 
amplifier is used to drive 100V line 
transformers. Just to explain that, if 
you have a transformer primary resist- 
ance of 0.12 and a DC output offset 
from the amplifier of just 20mV, the 
resulting current through the trans- 
former will be 200mA! Not only will 
this magnetise the core and degrade 


Performance 


Output Power 
Music Power 
- Frequency Response .... 
Input Sensitivity 
Harmonic Distortion 


Signal-to-Noise Ratio .... 


200W into 8Q; 350W into 402 

- 240W into 8Q; 480W into 4Q 
-1dB at 15Hz and 60kHz at 1W (see Fig.6) 
1.75V for 200W into 8Q 


Typically .002% at normal listening levels 
(see graphs) 


-122dB unweighted (22Hz to 22kHz); -1 25dB 


A-weighted, both with respect to 200W into 8Q 


Damping Factor 
Protection 
Stability 


the transformer’s performance, it 
will also result in additional power 
dissipation of 14W in one half of the 
amplifier’s output stage. This is not 
good! Hence, trimpot VR1 has been 
included. 

Signals from Q2 & Q3 drive another 
differential pair, Q4 & Q5, which have 
a “current mirror” as their collector 
loads. The current mirror comprises 
diode D3 and Q6, essentially a varia- 
tion of a constant current load which 
ensures high linearity in Q5. Q4, Q5 
and Q6 are BF469 and BF470 types 
which are high-voltage (250V) video 
transistors, selected for their excellent 
linearity and wide bandwidth (Ft is 
60MHz). 

Q7 is a “Vbe multiplier”, so-called 
because it multiplies the voltage be- 
tween its base emitter to provide a 
floating voltage reference to bias the 
output stage and set the quiescent 
current. Quiescent current is needed 
in all class-B amplifiers, to minimise 


75 at 10kHz, with respect to 8Q 
5A supply fuses (see text) 
Unconditional 





crossover distortion. In fact, this am- 
plifier displays no trace of crossover 
distortion. 

We use an MJE340 transistor for Q7 
even though a small signal transistor 
could easily handle the task. The 
reason for using a power transistor is 
that its package and junction does a 
better job of tracking the temperature 
dependent changes in the junctions 
of the output power transistors and 
thereby gives better overall quiescent 
current control. 

The driver transistors are the high 
performance MJE15030 and MJE15031 
made by On Semiconductor (previ- 
ously Motorola). These were first used 
by us in the Ultra-LD series and have 
a minimum current gain-bandwidth 
product (F;) of 30MHz. These drive the 
paralleled output stage MJL21193/94 
transistors which themselves have a 
typical F; of around 6MHz. 

Overall, this is a far superior line-up 
of transistors to that used in the SC480 


Fig.8: the power supply uses a 50V-0-50V transformer 
to drive a 35A bridge rectifier and two banks of three 
8000uF 75V capacitors to develop supply rails of +70V. 


STUDIO 350 POWER SUPPLY 
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amplifier (January & February 2003) 
and it results in far better distortion 
performance at high power and at 
higher frequencies. 

Each of the power transistors in the 
output stage has 5W wirewound emit- 
ter resistor of 0.47Q. This relatively 
high value has the disadvantage that it 
causes a slight reduction in power out- 
put but this has been done to provide 
improved current sharing between the 
output transistors — an important fac- 
tor in a high-power design. 

Although not shown in the photo- 
graphs, one of our prototypes used 
non-inductive wirewound emitter 
resistors. These have been recom- 
mended in some past designs in over- 
seas magazines, in order to minimise 
secondary crossover distortion effects. 
Our tests showed no benefit in this de- 
sign (probably because of the PC board 
layout) and so they are not specified 
— ordinary wirewound emitter resis- 
tors are OK in this design. 

Two 1N4936 fast recovery diodes are 
reverse-connected across the output 
stage transistors. Normally, these do 
nothing but if the amplifier is driven 
into clipping when driving highly in- 
ductive speakers or transformers, the 


18 SILICON CHIP 


This view shows the fully completed audio amplifier module. The construction details are in next month’s issue. 


diodes safely clamp the resulting back- 
EMF spikes to the supply rails. 


Negative feedback 

Overall negative feedback is ap- 
plied from the output stage via the 
22kQ resistor to the base of Q3. The 
voltage gain is set by the ratio of the 
22kQ resistor to the 1kQ resistor also 
connected to the base of Q3. This gives 
a voltage gain of 23 (+27dB). The 47pF 
bipolar capacitor in series with the 
1kQ resistor sets the -3dB point of 
the frequency response to about 3Hz. 
The other factor in the amplifier’s low 
frequency response is the 1F bipolar 
input capacitor. 

We have used non-polarised ca- 
pacitors for the input and feedback 
coupling instead of conventional 
electrolytic capacitors because the 
low voltages present in this part of 
the circuit are insufficient to polarise 
conventional electros. Incidentally, 
some readers may disagree with our 
choice of electros in the signal path but 
the alternative of plastic dielectric ca- 
pacitors is not very attractive; they are 
large and expensive and unavailable, 
in the case of 47uF. Nor do we think 
that electrolytic capacitors, properly 





used, are the cause of high distortion 
in audio circuits; there’s no evidence 
of it in the case of this circuit. 

The 330pF shunt capacitor and 
2.2kQ resistor in series with the in- 
put signal constitute an RC low-pass 
filter, rolling off the high frequencies 
above 200kHz. The 68pF capacitor be- 
tween Q5’s base and emitter rolls off 
the open loop gain to ensure stability 
with feedback applied. 

Note that this capacitor can be ce- 
ramic or polystyrene but must have 
a rating of 250V. This is because the 
signal at this part of the circuit can be 
as high as 45V RMS (127V peak-to- 
peak). Other capacitor types (such as 
monolithics) are definitely not recom- 
mended. 

As in our previous amplifiers, the 
output signal to the loudspeaker is 
fed via an RLC filter consisting of 
6.8uH choke, a 6.8Q wirewound . 
resistor and a 150nF capacitor. This 
very well-proven filter network was 
originally developed by Neville Thiele 
and published in the September 1975 
issue of the “Proceedings of the IREE”. 
The filter has two benefits: ensuring 
stability of the amplifier with reactive 
loads and as an attenuator of RF and 
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Scope1: this waveform shows the excellent square wave 
response of the amplifier, taken at 1kHz and 102V p-p into 
8Q. This equates to a power output of about 300W RMS. 





ios 
Scope3: this is the pulse waveform used to measure music 
power. Note the excellent stability of the amplifier, partic- 
ularly the recovery after the pulse. 


mains-interference signals which are 
inevitably picked up by long loud- 
speaker leads. 


Power supply 


Fig.8 shows the power supply and 
as you Can see, we’ve “gone for the 
doctor” on this one. It’s a vital part of 
the performance package and unfortu- 
nately, with all those big electrolytic 
capacitors, is likely to be more expen- 
sive than the module itself. The con- 
solation is that the same power supply 
could be used for a stereo version with 
two amplifier modules, provided the 
power transformer was uprated. 

The 500VA transformer used has 
two 50V windings which are con- 
nected together to form a centre tap. 
This transformer drives a 35A bridge 
rectifier and two banks of three 8000uF 
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Scope2: these waveforms show a 150W sinewave at 1kHz 
and the resulting total harmonic distortion waveform (ie, 
noise and distortion) which is at about .0015%. 





Scope4: the same waveform as in Scope3 but with the 
scope switched to a faster timebase. In this case, the amp- 


lifier is delivering over 240W RMS into an 8-ohm load. 


75V capacitors to develop +70V supply 
rails. The 470nF capacitors are used 
to provide high frequency bypassing, 
while the 15kQ 1W resistors are used 
as “bleeders” across the electrolytic 
capacitors. 


PC board topology 


Finally, as noted at the start, the PC 
board has been laid out using the same 
distortion-cancelling topology used in 
the SC480. It also has “star” earthing 
whereby all earth currents come back 
to a single point on the board. This 
careful separation of output, supply 
and bypass currents avoids any inter- 
ference with the signal currents and 
the distortion that this could cause. 

As far as the “distortion cancelling” 
technique is concerned, this involves 
laying the copper tracks so that the 


magnetic fields produced by the asym- 
metric currents in the output stage are 
cancelled out, as far as possible. These 
asymmetric currents (think of them as 
half-wave rectified output signals) and 
their resultant magnetic fields induce 
unwanted distortion signals into the 
input stage involving Q2 & Q3. 
Arguably, the field cancelling tech- 
nique is not quite as successful in this 
design as in the SC480, because this 
new PC board is much larger and the 
output devices are more spread out. 
Even so, itis very worthwhile and con- 
structors will not have to worry about 
whether the performance of their mod- 
ule is as good as the prototype featured 
here. As long as you closely follow 
the wiring layout in the construction 
article next month, you can expect the 
results to be very good. sc 
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High Pressure Cleaner 
Conserves water, 5 metre hose, adjustable nozzle, maximum 
6.4 litres per minute. T 4824 


digitor 
14.4V Drill Pack 
With spare battery 


and rechargeable torch. 
Comes in a robust 


29" 
carry case. 
| DSE 


T 4816 
: 7 Y 92 
40 Piece Hobby Rotary Tool Kit 


Able to cut, drill, polish, grind, sand, engrave. Includes 
blow mould storage case, pencil grip rotary extension 
attachment, collets, grinder, engraver, sander, drill, 
buffing attachments, plus more! 

T 4823 


meres 


Teeeeeee 







19” 


44° 


_DSE 
Hobby Detail 


Sander Kit 

Includes hobby sander and 
various sanding attachments. 
T 4822 


29*4 












Cre 


GLOBAL TECHNOLOGIES 


1W Solar Panel Plus 
Replenishes your motorcycle’s battery 
by sending maintenance-level charge 

to the battery of your bike, snowmobile, 
PWC, or ATV. * AVAILABLE ONLY 


O 3304 AT POWERHOUSE STORES 
AND DSE WEBSITE. 


www.dse.com.au 


January 
2004 
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Windows Me for Dummies 
Discover how to handle 

Windows Me basics. 

B 6558 Not available at all stores 
Protect Yourself Online 
Easy-to-read guide to help you disarm the 
most common threats to your online 
security and privacy. 

B 7680 Not available at all stores 


Build Your Own Combat Robot 





Plan, design, and build your own 
fighting robot. 
B 1603 Not available at all stores 












Shake ‘n’ Charge Flashlight 
The no battery flashlight. Shake 

for 15-30 seconds to recharge. 

O 2047 





Weather-proof Solar Torch 
Water-resistant, includes nylon strap, 
bicycle mounting kit, flashing LEDs 


and awarning light. O 2045 
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4 Wheel Drive Racer Kits 


1/32 scale mini 4WD racers, snap together assembly, 
race tuned chassis, racing wheels 
and slick tyres, requires 

2 x AA batteries 

(not supplied). 
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Robotics Invention System 2.0 
This kit makes programming simpler and more intuitive for new users. It also offers 
the scope to challenge more advanced users to develop new adaptions. Includes 
the RCX microcomputer, more than 700 LEGO elements, a USB infrared Tower 
Transmitter, touch and light sensors, motors, gears, the Constructopedia building 
and inspiration guide and the RCX Codes programming language on CD-ROM. 

K 1488 








Super Avante 
K 1174 





Firebird 
Outlaw Plane Kit 


é - Powerful twin motors, digital 
| MANTA RAY Brrr, Pad flight-track control system, 
« JUNIOR P performs amazing tricks. 

K 1621 




















Avante 2001 
K 1176 
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48mm x 20m Black Gaffer Tape 


Great for securing wires/cables, temporary 
positioning of sound/light equipment, taping 
ducts, temporary/emergency repairs 

to tents, shoes, 
clothing, etc. 
N 1395 


Working voltage: 600V AC 
p-p (x10). Input capacitance: 
170pF(x1), 27pF(x10). Input 
’ resistance: 9M Ohm (x10). 
== | Bandwidth: 60MHz. 

Q 1247 





2478 


Complete with a handy pouch. 







SICK swiTH 


Dust Away 
Aerosol Twin Pack 


Gets at dust in hard to reach 
places. Leaves no residue 
and no moisture. Includes an 
extension air tube. 


14” 


Working Voltage: 600V AC 
p-p (x10). Input capacitance: 
150pF(x1), 18pF(x10). Input 
resistance: JM Ohm (x10). 
Bandwidth: 100MHz. 


Q 1249 
29% 


20MHz Dual Trace Basic CRO F 


Dual trace, dual trigger CRO with fully adjustable sweep 
Complete with a handy pouch. 


DUST AWAY 











time (20 steps) and sensitivity, selectable trigger modes, 
AC, TV-H and TV-V trigger coupling, plus more!. 
Complete with two CRO probes. Q 1802 


0-30VDC 5A Lab Power Supply 


0-30V adjustable output with current up to 5A 
continuous at all selectable output voltages. 





high and low current front panel terminals, 


Adjustable current limit control (0-5A), 
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Multimeter 

With auto/manual range 
selection. Measures 
capacitance, resistance, 
temperature, and AC/DC 
currents and volts. Tests 
diodes and transistors. 


Q 1456 
4 94 


ee 


UDSE} Pocket Air Speed 
and Temperature Meter 
Measures knots, MPH, KPH, feet, 
m/sec and temperature. 


Updates temperature/wind-chill 
and wind-speed. Q 1301 


thermostat controlled cooling fan 
and overload protection. 
Q 1760 


FLUKE. 


73-3 Series Ill 
Digital Multimeter 
Default auto-ranging mode, 
AC/DC ranges to 600V 

and 10A, continuity beeper, 
diode test and analogue 
bargraph, rugged 
removable holster, rated 

to 600V Cat Il. 


~ $286 


Tape Measure 

with Laser Pointer 
Revolutionary new way to 
measure distance - uses a 
laser pointer for an accurate 
direction of measurement 
from 0.6m to 15m! 

Features computation 

of area and volume. 


79” 


SonicTape 
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Toolbox Twin Pack 
Single tray toolbox. 
Dimensions: 370 x 185 x 130mm. 
H 9905 = Colour may vary. 

N.B. Accessories not included 
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25 Drawer Parts Cabinet Twin Pack 
Store your components and hardware items in 
these neat drawers and you'll always know where 
to find them! Dimensions: 120 x 300 x 225mm 


H 9908 _ A.B. Accessories not included 





Assorted Audio,Video 
and Turntable Drive Belts 


Pack of 10 audio belts in a variety 
of sizes. H 6015 


9”7 
14” 











Pack of 14 video belts in a variety 
of sizes. H 6016 





Pack of 11 turntable belts in a variety 


of sizes. H 6018 | 29" 
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per metre, ~ 


UTP Solid Core Cat 6 Cable 

Doubles the bandwidth of Cat 5E - from 100MHz to 
250MHz. Improves RF shielding from interference 
generated by appliances in close proximity, reduces need 
for echo and near-end cross talk cancellation electronics. 
W 2159 
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a anil gor - 
CV eer Temperature and System Fan 
SS ae . RPM Monitor with Alarm 93* 
per metre Easy “Plug and Play”, real time monitoring of 
’ MONTH temperature and fan rpm, high temperature and low 
ONLY fan speed alarm, suits any PC with a spare external 
3.5” drive bay, includes mounting screws, connectors 

Light Duty Figure 8 Speaker Cable seliarecin 2 #at0 . 
Ideal for intercoms, sensor line in alarm systems, 
short run audio connections, etc. 
Conductors: 14 x 0.14mm *AVAILABLE POWERHOUSE AND SELECTED DSE STORES ONLY. 


W 2010 














1’ 


Super 1800mcd 







per metre output, water clear 
lens, high brightness. 
bee 
Harmony Gold Z 3902 


Flat OFC Speaker Cable 
Quality high performance Oxygen Free 
Copper speaker cable, flat braiding, high 
conductivity. Conductors: 112 x 0.10mm 


W 2000 











Circular 

20mm LEDs 
Wide viewing angle, 
dual leaded, long lamp life 
- typically 100,000 hours 
@ 20mA, low power 

































consumption, 
2% high efficiency. 277 
per metre RED Z 4220 
YELLOW Z 4224 







BLUE Z 4230 


crmony (i 
Harmony ‘old 
High Definition Video and Audio Cable 


High definition video and twin audio cable 
in a convenient matching configuration. W 2003 









































aM 3M 
=) Command i a) Command 
| Cord Bundler | 1 Medium 
Cli Cord Cli 
een page sie digitor 10m Premium Quality 









_ OFC Hi-Fi Speaker Cable 
WAS $39.98. Quality Fig 8 twin ultra-flex Oxygen Free Copper 


%* colossus size low resistance 12AWG hi-fi speaker 

$ ? 7 cable pack. Conductors: 294 strands x 0.12mm (x2) 
W 2805 

*AVAILABLE POWERHOUSE AND TANDY STORES ONLY. 


Direct Sales Division 01 :2!¢ from 27/12/03 | 






: 1300 366 644 (Local call charge). eg eee 
(02) 9642 9155. Rainchecks do not apply. 


DICK SMITH ELECTRONICS Offers expire 27.1.04 
Direct Sales Reply Paid 500, PO Box 500, the fun starts here... 


Regents Park DC NSW 2143 
(No stamp required) 





Looking for a highly-efficient switchmode 
power supply to run a 1W Luxeon Star LED 
from batteries? This easy-to-build design lets 
you use a pair of 1.5V “D” cells and includes 
brightness control to further extend the 
battery life. 


By PETER SMITH 


AST MONTH, we described a 
simple linear supply for driving 
Lumileds’ 1W Luxeon Star LEDs. De- 
signed with low cost and simplicity in 
mind, it is ideal for experimentation as 
well as general-purpose fixed lighting 
applications. 
The downside to this simplicity 
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is that it’s not very energy efficient. 
However, for portable and emergency 
lighting applications, efficiency is of 
paramount importance. In a low-ef- 
ficiency lighting setup, much of the 
available energy is consumed by the 
power supply itself, where it’s dissi- 
pated as heat. 





Conversely, an efficient supply 
transfers the majority of the input 
power to the output, thereby maxim- 
ising battery life. 

This high-efficiency switchmode 
design can drive a single 1W Luxeon 
Star for more than 20 hours (continu- 
ous use) from a pair of alkaline “D” 
cells. It also includes a brightness 
control which, when set to the lower 
end of the scale, will extend useful 
battery life many times over. 

The PC board is the same size as 
two “D” cells side-by-side, making it 
ideal for use in lanterns, emergency 
lights, beacons, etc. We envisage it 
being used anywhere that a portable, 
reliable and ultra-long-life light source 
is required. 

It can drive green, cyan, blue and 
royal blue as well as white 1W LED 
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Main Features 





® High efficiency (>85%) 
®@ Brightness control 

® 2x ‘D’cell powered 

® 20+ hours continuous use 
© Drives white, green & blue Stars | 








varieties, most of which are available 
locally from the Alternative Technol- 
ogy Association (see panel). 


Step-up DC-DC conversion 

In common with our 2-cell LED 
torch design (SILICON CHIP, May 2001), 
the circuit is based around aMAX1676 
step-up DC-DC converter IC. These de- 
vices were originally designed for use 
in mobile phones and the like. 

Our circuit requires a step-up con- 
verter in order to boost the battery volt- 
age, typically between 2.4V to 2.8V, 
to the higher 3.3V (nominal) required 
by the LED. Step-up conversion also 
assures maximum LED brightness 
over the lifetime of the batteries. To 
understand how this works, let’s first 
look at a few of the basics. 


Boosting the battery voltage 

The basic components of a step-up 
converter consist of an inductor, tran- 
sistor (switch) and diode — see Fig.1. 
When the switch closes, the input volt- 
age is applied across the inductor. The 
current flow (i) ramps up with time (t) 
and energy is stored in the inductor’s 
magnetic field. 

When the switch opens (Fig.2), an 
instantaneous voltage appears across 
the inductor due to the collapsing mag- 
netic field. This voltage is of the same 
polarity as the input voltage, so the 
diode conducts, transferring energy 
to the output. 

Fig.3 shows where these basic parts 
fit in our design. As you can see, most 
of the step-up circuitry is contained 
within the MAX1676. Q1 acts as the 
switch, with Q2 replacing the series 
diode. Q2 acts as a synchronous recti- 
fier, eliminating forward voltage losses 
and therefore improving efficiency. 


Output control 

The MAX1676 converter uses a cur- 
rent-limited pulse-frequency modu- 
lation (PFM) technique to maintain 
output regulation. Essentially, the 
switch is driven with a minimum 
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Fig.1: when the switch closes, inductor current increases with time, 
storing energy in its magnetic field. 


Fig.2: when the switch opens, the magnetic field collapses. The 
inductor’s energy is discharged into the capacitor and load via the 


diode. 


Fig.3: this diagram shows the basic elements of the power supply. 
Most of the step-up circuitry is contained within the MAX1676 chip, 
including the switching transistor and rectifier. 
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RUN TIME (HOURS) 
Fig.4: On the bench, our prototype powered a Star for over 20 hours on 
“D” size alkaline cells. Even at 0.6V/cell, the supply was still pumping 
out more than half a watt (about 160m<A). Almost full power is delivered 
to the LED down to 1.8V. This means that you'll get high brightness 
over the entire life of a set of rechargeables. Converter efficiency was 
measured at 90.1% with a 3.0V input, with a total circuit efficiency 


(input to output) of 85.5%. 


pulse width, variable-frequency signal 
(up to 500kHz), which increases as bat- 
tery voltage decreases. For a detailed 
description of its operation, check out 
the Maxim datasheet, available from 
www.maxim-ic.com. 

When the battery voltage falls 





below about 1.8V, the output power 
decreases markedly due to the high 
input to output voltage differential 
(see Fig.4). For example, with only 
0.5V per cell, a step-up ratio of about 
3.3:1 would be required to achieve 
full power. Assuming about 75% ef- 
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Fig.5: the complete circuit diagram 
for the power supply. Two CMOS 
7555 ICs modulate LED brightness 
by controlling the step-up converter’s 
shutdown pin. 


ficiency, this means that the supply 
would have to pull around 1.4A from 
the (already) flat batteries. And with 
increasing cell resistance, this simply 
wouldn’t be possible. 

As you can see, reducing output 
power towards the end of battery life 
is actually desirable, as it allows the 
supply to almost drain a pair of alka- 
line cells. This reduces wastage and 
provides a useful amount of light for 
much longer. 

Filament lamp circuits can’t hope to 
match this result. To prove the point, 
try your torch batteries with this sup- 
ply when they’re almost knackered 
— you’ll be amazed at the brightness 
of the LED compared to the incandes- 
cent bulb! 


Circuit description 

The complete circuit diagram for 
the power supply appears in Fig.5. It 
consists of two main elements — the 
step-up converter (no surprises here) 
and two 7555 timers (IC1 & IC2). The 
timers are part of the brightness con- 
trol circuit, which we’ll come back to 
in a moment. First, let’s complete the 
description of the step-up converter. 

In a standard application, the 
MAX1676 (IC3) requires very little 
external circuitry to form a complete 
step-up power supply. However, in or- 
der to regulate output current (rather 
than output voltage) for our LED load, 
we’ve added a few components to the 
feedback loop. 

Transistors Q2 & Q3 amplify the 
current sense voltage developed across 
the parallel 1Q resistors. These two 
transistors are connected in a current 
mirror configuration, with Q2’s base 
and collector connected to IC3’s 1.3V 
reference output. Therefore, a known 
current flows through Q2. This is used 
to generate 175mV at the emitter of 
Q2 and by current mirror action, Q3 
attempts to maintain the same voltage 
at its emitter. 

The MAX1636’s internal error am- 
plifier compares the feedback voltage 
on pin 1 with a 1.3V reference. If it is 
less than 1.3V, the voltage at the output 
(pin 10) is increased, whereas if it is 
more, the voltage is decreased. This 
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has the effect of increasing or decreas- 
ing the current through the LED. 

Q3’s collector controls the voltage 
on the feedback pin, acting much 
like a common base amplifier. When 
its emitter voltage equals 175mV (for 
350mA through the LED), the collec- 
tor will be at 1.3V and the loop is in 
regulation. 

Trimpot VR1 provides a means of 
adjusting the LED current to the de- 
sired 350mA, thus accommodating 
component tolerances. Zener diode 
ZD1 clamps the output to a maxi- 
mum of 6V to protect IC3 should the 
LED fail or be inadvertently discon- 
nected. The 5.6nF capacitor between 
the output and feedback pins ensures 
loop stability. 


Low-battery detection 


Both rechargeable (NiCd/NiMH) 
and alkaline battery types can be 
used with the power supply. Alka- 
line batteries are a good choice for 
intermittent use, as they have a low 
self-discharge rate. 

On the other hand, rechargeables 
work well for continuous use. Their 
lower internal resistance and rela- 
tively flat discharge curve provides 
a higher average level of light output 
over the discharge period compared 
to non-rechargeables. 

Unlike non-rechargeables, it’s im- 
portant not to totally discharge NiCd 
and NiMH cells. Repeatedly doing so 
substantially reduces cell life. To help 
avoid this problem, the power supply 
includes low-battery indication. 

When the voltage on the MAX1626’s 
low-battery comparator input (pin 2) 
falls below an internal reference volt- 
age (1.3V), the comparator’s output 
(pin 3) goes low. This switches on 
transistor Q4, illuminating the “Low 
Battery” LED. 

A simple voltage divider connected 
to the comparator input sets the trip 
point to about 1.8V (0.9V per cell). 
When running on alkalines, the LED 
provides a useful indication of battery 
condition. 


Brightness control 


The brightness of a LED can be var- 
ied by varying the current through 
it. However, rather than varying the 
absolute level, Luxeon recommends 
pulse-width modulating (PWM) it 
instead. This results in a much more 
colour-uniform light output, right 
down to minimum brightness. 
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Fig.6: this is the waveform across the LED with VR1 at mid-position. A 180Hz 





PWM frequency ensures that the LED appears to be always on. Note that the 
waveform is not a perfect square wave due to the time constant of the output 


filter capacitor. 


To realise PWM control, it’s just a 
matter of switching the LED current on 
and off at a fixed frequency and vary- 
ing the duty cycle (on/off time) to vary 
the brightness. By using a high enough 
frequency, the switching effects are in- 
visible due to the long persistence of 
the phosphors (in white LEDs) and the 
natural integration of the eye. 

On the power supply board, two 
7555'CMOS timers (IC1 & IC2) form 
the core of the PWM circuitry. The 
first 7555 (IC1) is configured as a 
free-running oscillator. Its frequency 
of oscillation (about 180Hz) is set by 
the 680kQ and 100Q resistors and the 
10nF capacitor on pins 2, 6 & 7. 

The 100Q resistor in the capacitor’s 
discharge path is much smaller than 
the 680kQ resistor in the charge path, 
resulting in a very narrow positive 
pulse from IC3’s output. This is used 
to trigger the second 7555 (IC2). 

IC2 is configured as a monostable, 
with the positive pulse width on the 
output (pin 3) made variable by 1MQ 
trimpot VR1. Near the maximum pot 
setting, the positive pulse width is 
longer than the period of IC1. This is 
where transistor Q1 comes in — it is 
needed to discharge the 5.6nF timing 
capacitor, effectively retriggering IC2 
and allowing a 100% duty cycle at 
the output. 

The fixed frequency, variable pulse 


width (PWM) output from IC2 is ap- 
plied to the MAX1676’s shutdown pin. 
When this pin goes low, the chip stops 
switching and goes into low-power 
mode. Fig.6 shows the waveform 
across the LED at VR1’s mid position. 
As shown, this results in a 55% duty 
cycle or thereabouts. 

Power for the 7555 timers and 
associated circuitry is provided via 
Schottky diodes D2 & D3. By sourc- 
ing power from the output as well 
as the input sides of the circuit, we 
ensure that the signal level applied 
to the MAX1676 shutdown pin tracks 
the output voltage and remains valid 
under all conditions. 

Readers familiar with last month’s 
Experimenter’s Power Supply circuit 
may wonder why we’ve used a dif- 
ferent (and more complicated) PWM 
circuit for this design. The answer is 
simple — this circuit must operate at 
much lower voltages (down to 1V), and 
therefore we cannot afford the diode 
losses in the timing network. Note also 
that we’ve used 7555 (CMOS) timers 
rather than 555 (NMOS) versions, 
which saves power and ensures low- 
voltage operation. 


Reverse battery protection 


Most SILICON CHIP designs include 
a diode in series with the DC input 
for protection against accidental 
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Fig.7: three SMD components go on the bottom 
side of the PC board and these must be mounted 


before anything else. 


supply reversal. However, a series 
diode in this circuit would seriously 
compromise efficiency and running 
time. Therefore, we’ve settled for a 
reverse diode (D1) across the input 
terminals. 

A reversed supply will cause large 
current flow through D1 and, in the 
case of high-energy rechargeable cells, 
will quickly destroy it. In many cases, 
the diode will fail “short circuit”, 
protecting the expensive (and hard to 
replace!) step-up converter IC. 

This is assuming, of course, that 
the batteries are only momentarily 
reversed. Leaving them connected 
for any length of time will cause heat 
damage to the board, or worse. If you’re 
concerned about this possibility, then 
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Fig.8: a close-up section 
of the bottom side of 
the board, showing just 
the area of interest for 
the SMD components. 
Note how IC3’s leads 
are positioned precisely 
in the centre of the 
rectangular pads. 


Fig.9: follow this diagram 
when assembling the top 
side. Don’t miss any of 
the links (there are 10 in 
all), and take care with 
the orientation of the ICs, 
diodes and electrolytic 
capacitors. 





install a 2A quick-blow fuse in series 
with the positive battery lead. 


SMD soldering gear 

Referring to the various photos and 
diagrams, you can see that the assem- 
bly includes three surface-mounted 
devices (SMDs) — the MAX1676 
converter IC and two 100nF chip 
capacitors. 

The MAX1676 is supplied in a tiny 
“yMAX10” package with 0.5mm lead 
spacing. Soldering this little device 
can be a challenge — even for experi- 
enced constructors. It must be mount- 
ed first, before any of the through-hole 
components. 

The following items should be con- 
sidered essential to the task: 











You will need fine (0.5mm) solder 
and a temperature-controlled iron to 
solder in the SMD components. 


e Temperature-controlled soldering 
iron. 

e 0.8mm (or smaller) micro-chisel 
soldering iron tip. 

e 0.76mm desoldering braid (“Soder- 
Wick” size #00). 

e 0.5mm (or smaller) resin-cored 
solder. 

e Needle-nose tweezers. 

e Damp sponge for tip cleaning. 

e Small stiff brush & alcohol/cleaning 
solvent. 

e Magnifying glass and bright light 
for inspection. 

In addition, the job is made easier 
with the aid of SMT rework flux, which 
is available in a 10cc syringe from Al- 
tronics (Cat. H-1650). 

Note: the ICs used in this project 
are static-sensitive. We recommend 
the use of a grounded anti-static wrist 
strap during board assembly. 


Bottom side assembly 


Begin by checking the PC board for 
defects. In particular, check for shorts 
between pads and tracks around IC3’s 
mounting site. The magnifying glass 
and bright light will come in handy 
here. Use your multimeter to verify iso- 
lation between any suspect tracks. 

Next, thoroughly clean the board 
with a lint-free tissue (or similar) 
moistened with alcohol or cleaning 
solvent. The rectangular IC pads must 
be pre-tinned and perfectly smooth 
(free of solder “lumps”). If you have 
SMT rework flux, apply a thin film to 
the mounting pads. 

Using needle-nose tweezers, grasp 
the MAX1676 by its ends and inspect 
it closely under a magnifying glass. 
Make sure that the leads are all per- 
fectly formed, with equal spacing and 
alignment in the horizontal plane. In 
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other words, they must all line up 
and make contact with their respec- 
tive pads. Carefully adjust individual 
leads if necessary (you may need a 
second pair of tweezers). 

Place the device in position on the 
board, with pin 1 aligned as shown 
in Figs.7 & 8 (double-check this!). 
Now, using your magnifying glass, 
make sure that the device is perfectly 
aligned over the rectangular pads. This 
is very fiddly and requires patience 
and a steady hand! 

Next, clean your iron’s tip and ap- 
ply a small quantity of solder to it. 
With your third hand, apply light 
downward pressure on the MAX1676 
to hold it in position. If the package 
moves (which it is liable to do), reposi- 
tion it and start over. 

Apply the tip to one of the IC’s 
corner mounting pads, touching both 
the pad and IC lead simultaneously. 
The solder should “blob”, tacking the 
chip in place. Check that the IC is still 
perfectly aligned over the rectangular 
pads. If it’s not, carefully remove it 
and try again. 

If you find that the package moves 
whenever you try to tack the first pin, 
then there is an alternative method. 
First, position the IC as described 
above and apply your iron to the 
track/pad just in front of the IC lead 
(don’t touch the lead). Next, feed a lit- 
tle solder to the tip, and it should flow 
along the track/pad and up over the 
lead. This method is more successful 
when additional flux is used. 

Now repeat the same procedure for 
the diagonal corner, effectively secur- 
ing the IC in position. Check alignment 


Value 
680kQ 
160kQ 
100kQ 
62kQ 
47kQ 
27kQ 
6.8kQ 


470Q 
270Q 
2002 
100Q 
1Q 

10Q 5W 
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again, as we’re about to make this posi- 
tion permanent! 

If you have SMT flux, apply it to 
all IC leads and the adjacent tinned 
copper areas. You can now solder the 
remaining eight leads. Apply heat to 
both the pad and lead simultaneously 
and feed a minimum amount of solder 
to the joint. Do not apply heat to any 
lead for more than two seconds! 

Despite your best efforts, you’re 
certain to get “blobs” of solder and 
perhaps even solder bridges between 
adjacent pins. Don’t despair —this can 
be fixed! 


Table 1: Resistor Colour Codes 


4-Band Code (1%) 

blue grey yellow brown 
brown blue yellow brown 
brown black yellow brown 
blue red orange brown 
yellow violet orange brown 
red violet orange brown 
blue grey red brown 
orange black red brown 
yellow violet brown brown 
red violet brown brown 
red black brown brown 
brown black brown brown 
brown black gold gold 

not applicable 


ard. ( 
ensure all parts are 
& installed correctly. 


Again, if you have SMT flux, apply 
aminimum amount to all IC leads and 
adjacent PC board copper. Next, posi- 
tion a length of fine desoldering braid 
across the ICs leads and heat with a 
freshly tinned iron. 






Table 2: Capacitor Codes 











Value uF Code ElACode IEC Code} 

100nF O.4uF 104 100n | 

10nF .01pF ~— 108 10n 
562 5n6 










5.6nF .0056uF 





5-Band Code (1%) 

blue grey black orange brown 
brown blue black orange brown 
brown black black orange brown 
blue red black red brown 

yellow violet black red brown 
red violet black red brown 

blue grey black brown brown 
orange black black brown brown 
yellow violet black black brown 
red violet black black brown 

red black black black brown 
brown black black black brown 
brown black black silver brown 
not applicable 
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Parts List 


1 PC board, code 11111031, 
68mm x 62mm 

1 L8 ferrite toroid, 19 x 10 x 
5mm (L1) (Jaycar LO-1230) 

2 2-way 2.54mm terminal blocks 
(CON1, CON2) 

1 3-way 2.54mm SIL header (JP1) 

1 jumper shunt 

2 8-pin IC sockets 

1 2x “D” cell holder 

1 SPST power switch to suit (2A 
contacts) (S1) 

1 300mm length (approx.) 1mm 
enamelled copper wire 

4 M3 x 10mm tapped nylon 
spacers 

4 M3 x 6mm pan head screws 


Semiconductors 

2 7555 CMOS timers (IC1, IC2) 

1 MAX1676EUB step-up DC-DC 
converter (IC3) (Altronics) 

1 1N5404 3A diode (D1) 

2 BAT46 Schottky diodes (D2, 
D3) (Jaycar ZR-1141) 

2 PN200 transistors (Q1, Q4) 

2 2N3904 transistors (Q2, Q3) 

1 3mm high-intensity red LED 
(LED1) 

1 1W Luxeon Star LED (white, 
green, cyan, blue or royal 
blue) 


Capacitors 

2 100uF 50V low-ESR PC elec- 
trolytic (Altronics R-6127) 

1 100uF 16V PC electrolytic 

2 100nF 50V monolithic ceramic 

2 100nF 50V SMD chip (0805 
size) (Altronics R-8638) 

3 10nF 63V MKT polyester 


2. 5.6nF 63V MKT polyester 
Resistors (0.25W, 1%) 

1 680kQ 1 6.8kQ 

2 160kQ 1 3kQ 

1 100kQ 2 4702 

1 62kQ 1 2700 

1 47kQ 1 200Q 

1 27kQ 2 1002 


2 10 0.25W 5% 
1 10Q 5W 5% (for testing) 


Trimpots 

41 1MQ miniature horizontal trim- 
pot (VR1) (Altronics R-2486B) 

41 5kQ miniature horizontal trim- 
pot (VR2) (Altronics R-2479B) 


Miscellaneous 
Hot melt glue or neutral cure 
silicone sealant 
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You will probably find that it’s easier 
to heat two or three leads at once. The 
idea is to remove all of the solder blobs 
and bridges, leaving bright and well- 
formed solder fillets between leads 
and pads. 

As before, do not apply heat to any 
lead for more than two seconds and 
allow about 20 seconds between appli- 
cations for the IC to cool! Once you’ve 
done that, remove all flux with the 
cleaning fluid and brush and inspect 
the result under a magnifying glass. 
Redo any joints as necessary. 

Once you’re happy with your work, 
use a multimeter to make sure that 
there are no shorts between adjacent 
pads and tracks. This step is very im- 
portant; a hairline solder bridge can 
be difficult to spot by eye! 

Before moving on to the top side of 
the board, solder the two 100nF chip 
capacitors in place (see Figs. 7 & 8) 
and install the insulated wire link. The 
link can be fashioned from a length of 
0.7mm tinned copper wire insulated 
with heatshrink tubing or similar. 
You’ll need to form a gentle bend into 
the link so that it doesn’t obscure the 
holes for the capacitor leads. Trim the 
link ends flush with the surface on the 
top side of the board. 


Top side assembly 

Now for the top side assembly. First, 
fit an M3 x 10mm tapped Nylon spacer 
to each corner of the PC board. This 
will help to protect the SMD parts 
while you're installing the remain- 
ing parts. 

Using the overlay diagram as a 
guide (Fig.9), begin by installing all 
the wire links using 0.7mm tinned 
copper wire. Note that some of them 
go underneath components (IC1 & IC2, 
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Fig.10: the full-size PC board 
pattern. Check your board 
carefully for etching defects 
before installing any of the 
parts. 


for example), so they must be 
installed first! 

Next, install all ofthe 0.25W 
resistors, followed by diodes 
D2, D3 and ZD1. Be sure to 
align the cathode (banded) 
ends as shown. 

All remaining parts can 
now be installed in order of 
height, leaving the large 100UF 
capacitors and inductor L1 un- 
til last. Be careful not to mix up the 
two different transistor types. 


Winding the inductor 

The inductor (L1) must be hand- 
wound. To do this, wind 6.5 turns of 
1.0mm enamelled copper wire onto 
the specified ferrite toroid. The wire 
must be wound as tightly as possible 
and spaced evenly over the core area 
(see Fig.9 and the photos). 

The start and finish should be 
spaced about one turn apart. Trim 
and bend the wire ends to get a neat 
fit into the PC board holes. That done, 
use a sharp blade to scrape the enamel 
insulation off the wire ends. The ends 
can then be tinned and the completed 
assembly slipped into position and 
soldered in place. 

You can now permanently fix the 
inductor to the PC board using a few 
blobs of hot-melt glue or neutral cure 
(non-acetic) silicone sealant. 

Finally, install the two 100pF elec- 
trolytic capacitors. Note that they go 
in opposite ways around, so be sure to 
align the positive leads as indicated on 
the overlay diagram. 


Test and calibration 


Don’t be tempted to hook up your 
LED just yet! First, the supply must be 
checked for correct operation and the 
output current set. 

To do this, first connect a 10Q 5W 
resistor directly across the output 
terminals. Next, hook up your bat- 
tery holder’s flying leads to the input 
terminals, making sure that you have 
them the right way around. Use the 
overlay diagram (Fig.9) to determine 
the correct polarity. 

Note that the leads to the battery 
holder should be kept as short as 
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1 Watt Hex Star = - White & Cyan @ $15.95 White C) 
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Luxeon Star 
Supplied as displayed 
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5 Watt (including the 
aia sli LEDs) 5 Watt Side Emitting 
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- Royal Blue 
1 Watt Star/O with 20 built-in reflector oe Ce) 
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Luxeon Star/O These high prescision moulded optical lenses 

Supplied in 1 Watt are supplied for direct mounting onto all standard 

Medien Luxeon Star 1 Watt, 3 Watt and 5 Watt LEDs. 
Available in Wide, Medium, Narrow & 

Elliptical Beams @ $7.95 
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RGB ( Green Blue) is a 2-Pin 5mm Clear (3 Colour) Super Bright fe LED 
with a built-in microprocessor driven at 4.5VDC drawing up to 90mA. 

Type 1 - FC350C8110G @ $3.95 

Fades from Red to Green to Blue to Red+Green to Blue+Green to Blue+Red to Red+Green+Blue. 
Type 2 - FC350C8310G @ $3.95 

Similar to above but a 34 step Flash & Fade sequence. 
























SOUTHPORT SHOWROOM 
11 Brickworks Cntr, 
Warehouse Rd 
Southport QLD 4215 
Telephone: (07) 5531 2599 
Facsimile: (07) 5571 0543 


SYDNEY 

185 Parramatta Road 
Homebush NSW 2140 
Telephone: (02) 9704 9000 
Facsimile: (02) 9746 1197 











Pink Super Bright LED Clear 5mm LED Max: 6000mcd_ Pink @ $3.25 
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Bitscope Digital Oscilloscope Logic Analyzer 


ANALOG DIGITAL 
Convert your PC into a powerful Scope and Logic Analyzer! 
Now you can analyze electronic circuits in the analog and digital domains at the same time. 
BitScope lets you see both analog AND digital logic signals to find those elusive bugs. USB and 
Ethemet connectivity means you can take BitScope anywhere there is a PC or Network. 
BitScope Hardware BitScope Software Applications 
*100MHz Input BW *Windows or Linux Electronics Labs 
*40MS/s Sample Rate + TCP/IP Networking +Remote data logging om: fowom. « oer Bowne. 0 mer cant = Bonwwen.o cae 
*Dual 32K Buffers *Advanced DSP * Engineering students au -| = GEES | -1-| ~ era ~ EE + 
*4 Analog Inputs Digital Scope * Scientific research aaa 2 es =e aces =| aes same pe 
*8 Digital Inputs *Analog Scope *Robotics and control sa = 


*Waveform Generator «Logic Analyzer 
+SMART POD Probes *Spectrum Analyzer www.bitscope.com 


USB or Network connection to Windows and Laster PCs! 
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These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
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possible. We’d also recommend re- 
placing the light duty leads (supplied 
pre-wired on most holders) with 
heavy-duty multi-strand cable. 

The next step is to install a jumper 
shunt on pins 2-3 of JP1 to disable 
brightness control and to set VR2 to 
its centre position. Now hold your 
breath and plug in a pair of fresh al- 
kaline batteries. 

Measure the voltage drop across the 
10Q resistor. If the supply is working 
properly, your meter should read near 
3.5V. If it is much lower (say, around 
2.3V), then the step-up converter is 
not doing its job. Assuming all is 
well, adjust VR2 to get 3.5V across 
the resistor. 


LED mounting 


The Luxeon Star’s emitter and col- 
limating optics are factory-mounted 
on an aluminium-cored PC board. 
In most cases, no additional heat- 
sinking is required. However, a small 
heatsink reduces junction temperature 
and therefore ensures maximum LED 
life. 

Just about any small aluminium 
heatsink with a flat surface large 
enough to accommodate the Star’s 
25mm footprint can be pressed into 
service. For example, an old 486 PC 
processor heatsink would probably be 
ideal. A light smear of heatsink com- 
pound between the mating surfaces 
will aid heat transfer. 

We’ve not provided any specific 
mounting details here, as they will 
depend entirely on your application. 
Keep in mind that the heatsink surface 
must be completely flat so as not to 
distort the LED’s PC board when the 
mounting screws are tightened. You 
should also provide strain relief for 
the connecting wires. 

Note that this supply is suitable for 
use with white, green or blue stars but 
not red or amber. This is because of 
the lower forward voltage of the latter 
varieties (2.3V min. versus 2.8V). With 
maximum input voltage, the output of 





the supply could exceed a red/amber 
LED’s forward voltage, with the result 
being loss of regulation and probable 
damage to the LED. 


LED hook-up 


Wire up your Star with light to me- 
dium-duty multi-strand cable. Try to 
keep the cable length under 150mm 
or so. A small copper “dot” near one 
of the corner pads indicates the anode 
(+) side of the LED. 

Next, disconnect the 10Q “test” 
resistor and replace it with the LED 
leads. That done, you can power up 
and measure the voltage drop across 
the paralleled 1Q resistors. These are 
situated next to the output connector 
(see Fig.9). If necessary, readjust VR2 
to get areading of 175mV. As described 
earlier, this sets the LED current at full 
power to 350mA. 

By the way, don’t stare directly into 
the LED beam at close range, as it is 
(according to Luxeon) bright enough 
to damage your eyesight! 

Note: the current calibration proce- 
dure described above should only be 
performed after installing a fresh set 
of alkaline batteries. If you’re using a 
DC power supply instead of batteries, 
set the input voltage to 2.80V (never 
exceed 3.0V!) 


Brightness control 


To use the brightness control 
function, move the jumper shunt to 
the alternate position (JP1, pins 1-2 
shorted). By rotating VR1, it should 
now be possible to vary the LED inten- 
sity all the way from dim to maximum 
brightness. 

If required, VR1 can be mounted 
away from the PC board. Keep the 
wire length as short as possible (say, 
no more than about 50mm) and twist 
the three connecting wires tightly to- 
gether. If you’re using a plastic case, 
then the metal body of the pot will 
probably need to be connected to bat- 
tery negative to reduce the effects of 
noise pickup. sc 


Where To Get Parts & Stars 


A complete kit of parts for this project is available from Altronics for $34.95 


(doesn’t include 1W Luxeon Star LED). 


4W Luxeon Star LEDs are currently available from Prime Electronics on the 


web at www.prime-electronics.com.au or phone (02) 9746 1211. You can 
also get them from the Alternative Technology Association at www.ata.org.au, 
phone (03) 9388 9311. Detailed technical information on Luxeon Star LEDs 
can be obtained from the Lumileds web site at www.lumileds.com. 
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Here’s the third article in our series on receiving and 
decoding the VHF APT signals from weather satellites. It 
describes an easy-to-build “turnstile/reflector” antenna 
plus an RF preamp designed to mount up near the 
antenna to improve the signal-to-noise ratio. 


S MENTIONED IN the first of 

these articles, you don’t need a 
high-gain tracking antenna to receive 
the 137.5MHz or 137.62MHz APT 
(automatic picture transmission) sig- 
nals from the polar orbiting weather 
satellites. A fixed antenna will do the 
job but you do need one with an ap- 
proximately hemispherical reception 
pattern. It also needs to be capable of 
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By JIM ROWE 


receiving circularly-polarised signals, 
because the signals from the weather 
satellites use this format. 

There are three main antenna types 
that meet these requirements but two 
of them — the quadrifilar helical (QFH) 
antenna and the Lindenblad — are not 
at all easy to build. The antenna we’re 
describing here is the third type which 
is usually described as a “turnstile/ 


reflector” (T/R) or “crossed dipoles 
with reflector” antenna. In fact, we 
decided to go with this type after 
building a Lindenblad and getting 
quite disappointing results. 
Asabonus, the T/R antenna is much 
easier to build than the other two types 
and is also less critical about the type 
of roof it’s mounted above - although 
it should still be mounted as high as 
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Antenna Parts List 


4 500mm lengths of 10 x 3mm 
aluminium strip 

1 82 x 80 x 55mm polycarbonate 
sealed box 

1 75 x 76 x 52mm PVC junction 
box with one inlet 

1 PVC conduit thread adaptor 

1 73 x 75mm rectangle of 3mm 
perspex sheet 

4 25mm long untapped spacers 

4 32mm long M3 machine 
screws 

8 M3 x 10mm machine screws 
with nuts & lockwashers 

4 MG solder lugs 

2 2470mm lengths of 10 x 3mm 
aluminium strip 

2 1300mm lengths of 16 x 3mm 
aluminium strip 

1 U-clamp and V-block assembly 

1 2.4mm length of 32mm OD gal 
mast pipe (optional) 

6 M4 x 12mm machine screws 
with nuts & lockwashers 

1 360mm length of 75Q coaxial 
cable (phasing loop) 

1 360mm length of 50Q coaxial 
cable (matching section) 

1 75Q coaxial ‘TV’ plug, line type 
(Belling-Lee) 

1 75Q coaxial ‘TV’ socket, line 
type (Belling-Lee) ; 

1 length of 75Q coaxial cable (to 
suit) 





possible, so that it has the largest pos- 
sible unobstructed view of the sky in 
your location. 

As you can see from the photo, the 
antenna is fairly simple. The “active” 
elements consist of two horizontal 
half-wave dipoles which are crossed 
(ie, at right angles to each other), with 
their feed points connected together 
via an electrical quarter-wave length 
of 75Q coaxial cable. This introduces 
a 90° phase shift at the reception fre- 
quency and it’s this phase shift that 
allows the antenna to receive circu- 
larly-polarised signals. 

The active elements are mounted 
roughly 0.3 of a wavelength (0.3A) 
above a pair of matching crossed 
reflectors in a square frame. These 
reflectors give the antenna a roughly 
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hemispherical reception pattern, 
which can be modified to some ex- 
tent by varying the spacing between 
the reflectors and the active elements. 
Reducing the spacing gives more gain 
directly upwards and poorer coverage 
at lower angles. Conversely, increasing 
the spacing reduces the vertical gain 
— eventually to a null — and also gives 
other lobes and nulls. 

We used 10 x 3mm aluminium 
strip to make the active elements and 
also to make the frame that’s used to 
secure the reflectors. The reflectors 
themselves were made from slightly 
stronger 16 x 3mm aluminium strip. 
The construction details should be 
fairly clear from the diagrams — see 
Figs.1 & 2. 

As shown on Fig.1, the active ele- 
ments are all 500mm long. This gives 
dipoles a whisker (1.5%) shorter 
than they should theoretically be for 
an end-corrected half-wavelength at 
137.5MHz. However, it also means 
that all four elements can be cut from 
astandard 2m length of the aluminium 
strip. The difference is not significant 
in practice. 

The inner ends of each dipole ele- 
ment are mounted on a 73 x 75mm 
rectangular plate of 3mm perspex 
sheet, which is cut into a “fat” cross 
shape and drilled as shown. The 
3.5mm holes are used for mount- 
ing the dipoles on the perspex plate 
(using 12mm x M3 screws and nuts) 
and also for mounting the complete 
assembly inside an 82 x 80 x 55mm 
polycarbonate box. The box specified 
has a sealing groove and strip around 
the lid for weatherproofing. 

The complete assembly is held in- 
side the box using four M3 x 32mm 
machine screws, which mate with 
the threaded inserts moulded in the 
bottom of the box. Untapped spacers 
25mm long ensure that the assembly 
sits so that the active elements leave 
the box (via small slots cut in the cen- 
tre of each side) with their top surfaces 
very close to the top edge of the box 
sides. Then just before the box lid is fit- 
ted, small strips of neoprene or rubber 
are placed on the top of each element, 
so the box sealing is preserved. 

The larger 6.5mm holes in the per- 
spex plate are to accept the two ends of 
the cable phasing loop, along with the 
end of the 50Q matching cable section. 
Because the phasing loop is a little too 
long to be coiled up inside the box, it 
loops out and back in again through a 


pair of holes drilled in the bottom of 
the box (about 40mm apart). The holes 
should be made only just large enough 
to accept the 75Q phasing cable, so 
it won’t be easy for moisture to find 
its way in. You might also like to seal 
around the cables with neutral-cure 
silicone sealant when the antenna is 
complete. 

Like the phasing loop, the matching 
cable section is 360mm long. This rep- 
resents a quarter wave at 137.5MHz, 
corrected for the cable’s velocity factor 
(0.66). However, the matching section 
is cut from 50Q cable, which makes it 
act as an impedance transformer. The 
37.5Q impedance of the two dipoles 
in parallel is thus transformed into an 
effective 75Q impedance, so that the 
signal can be fed down to the preamp 
or receiver via standard 75Q cable. 

The 50Q matching cable doesn’t exit 
from the box through another external 
hole but instead passes down through 
ashortened PVC cable thread adaptor. 
This adaptor is also used to couple the 
top box to a 75 x 76 x 52mm single 
inlet plastic junction box, used in turn 
to mount the combination on the top 
of the 32mm mast. It also provides an 
“access hatch” to the 75Q connectors 
which couple the 50Q matching cable 
to the main 75Q downlead, just down 
inside the mast. 

Initially, we were going to mount the 
preamp inside this lower box as well 
but this would have been a very tight 
squeeze. It would also have meant try- 
ing to coil up the 50Q matching cable 
inside one or other of the two boxes, 
which would be tricky as well. 

Note that the PVC cable thread adap- 
tor which is used to couple the two 
boxes together is shortened by cutting 
off most of the sleeve section which 
is normally cemented over the end 
of a conduit. By cutting this section 
off, you’re left with a large-diameter 
hollow PVC “bolt”, with a mating 
PVC nut. 

As shown in Fig.1, the reflector ele- 
ments are bent up from two 1300mm 
lengths of the 16 x 3mm aluminium 
strip. Each piece is bent into an “L” 
shape, with main arms 605mm and 
645mm long and 50mm return arms 
at each outer end. The two longer arms 
are then overlapped in the centre and 
both drilled with a pair of 6.5mm 
holes, to take the threaded ends of a 
standard U-clamp bolt. 

This bolt and its matching V-block 
are then used not only to hold both 
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3mm PERSPEX SHEET 


HOLES A: 3.5mm 
HOLES B: 6.5mm 


REFLECTOR SPACING . “1210 


Fig.1: follow this diagram to manufacture the parts and assemble the turnstile/reflector antenna. 
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elements. 


reflector sections together but also to 
clamp the complete reflector assembly 
to the 32mm mast at the desired spac- 
ing below the active elements. 

To strengthen the reflector assem- 
bly and also to partially enhance the 
reflectors for lower reception angles, 
the reflectors are enclosed in a 1210 

’ x 1210mm square of 10 x 3mm alu- 
minium strip. This is formed from two 
2470mm lengths, each bent into an “L” 
shape with the main arms 1210mm 
long and a 50mm return at one end. 
The two halves are then assembled 

‘into a square using two 12mm x M4 
screws plus nuts and lockwashers, 
while four more 12mm x M4 screws 
are used to bolt the ends of the reflec- 
tor arms to the centre of each side of 





Fig.2: this diagram and the inset at right 
show how the matching section and the 
phasing loop are connected to the dipole 









the square. It’s all quite easy to build 
and assemble. 


Mounting the antenna 

As mentioned before, the completed 
antenna should be mounted as high 
up off the ground as you can manage, 
so that it gets the largest unobstructed 
view of the sky. The 137.5MHz weath- 
er satellite signals are not particularly 
strong and are attenuated even more if 
they have to pass through heavy cloud, 
tree canopies, etc. 





In some cases, you might be able to 
attach the mast of the weather satel- 
lite antenna to the upper part of your 
TV antenna’s mast, to get extra height. 
This can be done using another pair of 
U-clamp/V-block assemblies. 

If your receiver isn’t going to be 
too far away from the antenna, you 
could now try running the main 75Q 
antenna downlead directly to the 
receiver’s input. Provided the cable 
losses aren’t too high, you just might 
get quite acceptable results from this 
direct connection. 

On the other hand, the results might 
be disappointing, in which case you'll 
want to build up the RF preamp and 
fit it into another weatherproof box at 
the base of the mast. That way, it can 
boost the strength of the signals before 
they go down the main downlead to 
the receiver, thus improving the signal- 
to-noise ratio quite significantly. 

OK, let’s now move on to describe 
the RF preamp. 


The RF preamp 
The main requirements for 
this type of preamp are that it 
should provide around 15-20dB 
of stable amplification at 137.5/ 
137.62MHz, with a low noise 
figure. It should also be capable of 
operating from a 12V DC supply which 
is fed up the downlead cable from the 
receiver. 

This may all sound easy enough 
but it’s trickier than you might think. 
In fact, we tried out a number of dif- 
ferent configurations in developing 
this project but in most cases they 
gave unsatisfactory results. Basically, 
they either didn’t provide enough gain 
and/or were too noisy, or they were too 
hard to keep stable. 

One simple design we tested used a 
Mini Circuits MAR-6 microwave am- 
plifier IC, as used in many masthead 
amplifiers for TV. This was stable 








Table 1: Resistor Colour Codes 





Ly No. Value 4-Band Code (1%) 5-Band Code (1%) 

Ly 7 150kQ brown green yellow brown brown green black orange brown 
| 1 110kQ brown brown yellow brown brown brown black orange brown 
Ly 1 100kQ brown black yellow brown brown black black orange brown 
| 4 47kQ yellow violet orange brown yellow violet black red brown 

LJ 1 33kQ orange orange orange brown orange orange black red brown 
sa 1 1.8kQ brown grey red brown brown grey black brown brown 
LJ 1 3602 orange blue brown brown orange blue black black brown 
LJ 1 472 yellow violet black brown yellow violet black gold brown 
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RFC1: 1T OF 0.25mm ECW ON F29 FERRITE BEAD 
L1: 2T OF 0.8mm ECW SPACED 10mm (WOUND ON 5mm MANDREL) 
L2: 5T OF 0.8mm TCW WOUND ON 5mm MANDREL, TAP AT 0.5T 


88 WEATHER SATELLITE VHF PREAMP 


Fig.3: the VHF preamplifier circuit is based on a BF998 dual-gate MOSFET 
and is powered from a 12V DC supply which is fed up via the down-lead. 


enough but it didn’t provide enough 
gain and for this type of application it 
was relatively noisy as well. 

We also tried a design based on a 
BF998 dual-gate MOSFET that was 
very similar to the RF stage in the 
Weather Satellite Receiver described 
last month. This gave enough gain 
and was much quieter as well but 
it was very difficult to “tame” — it 
would oscillate at the drop of a hat, 
despite all kinds of shielding and extra 
bypassing. 

Eventually, after much web research, 
experimenting, frustration and tearing 
of hair (what little hair the author has 
left!), we finally arrived at the con- 
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UNDER BOARD 


Fig.4: the PC board assembly. The red dots indicate leads 
that must be soldered on both sides of the board. 





figuration shown here. It still uses a 
BF998 MOSFET but has a somewhat 
different input coupling circuit which 
allows the preamp to be peaked up for 
quite acceptable gain and a low noise 
figure (below 1dB), while at the same 
time being much more stable. 

As shown in Fig.3, the BF998 is used 
as a cascode RF amplifier. The incom- 
ing RF signal (from the antenna) is fed 
to gate 1 via a 220pF input coupling 
capacitor and then via L1 and VC1, 
which form an input tuning/matching 
network. Gate 1 is also fed the correct 
DC bias voltage via RF choke RFC1 and 
a voltage divider consisting of 150kQ 
and 110kQ resistors. 


TOP COPPER 


Gate 2 of Q1 is biased to achieve 
maximum gain. Its bias voltage is 
derived from a 33kQ/100kQ voltage 
divider and this is fed to gate 2 viaa 
47kQ decoupling resistor. Q1’s source 
is also provided with the correct bias 
voltage via a 360Q self-bias resistor 
and this is fed with some additional 
current via a 1.8kQ resistor. 

Q1’s output is tuned by L2 and VC2 


in the drain circuit. The RF output 


from the preamp is then derived from 
a tap near the “cold” (to RF) end of L2, 
to provide an approximate match for 
the 75Q output cable to the receiver. 
At the same time, the tap delivers the 
+12V DC supply to run the preamp, 
which is fed from the receiver via the 
down-lead. 

Note that there are quite a few 
inF bypass capacitors throughout 
the circuit. These ensure that points 
like the “G2” and “S” leads of Q1 and 
the “cold” ends of RFC1 and L2 are 
held firmly at ground potential for 
RF, which is necessary for stability. 
These capacitors should be either 
disc ceramic or multilayer monolithic 
ceramic types and their leads should 
be kept as short as possible. 


Building the preamp 

The preamp is built on a very 
small double-sided PC board coded 
06101041 and measuring 41 x 51mm. 
All parts except the BF998 MOSFET 
are mounted on the top of the board, 
while the MOSFET mounts under- 
neath because it’s a surface-mount 
device. The location and orientation 
of all parts is shown in Fig.4. 

Note that some component leads 
have to be soldered on both sides of 
the PC board, as indicated by the red 
dots on Fig.4. 





BOTTOM COPPER 


Fig.5: check your PC board against these full-size etching 
patterns before installing any of the parts. 
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ABOVE BOARD SHIELD PLATE 
ALL PIECES MADE FROM 0.3mm TINPLATE 
ALL DIMENSIONS IN MILLIMETRES 


HOLES A: 3.5mm DIAMETER 
HOLES B: 9.0mm DIAMETER 






Fig.6: here’s how to make the tinplate 
enclosure and the shield plate for the 
preamplifier. Both can be cut from 

0.3mm-thick tinplate. 


Wesat Receiver: Notes & Errata 






VHF Weather Satellite Receiver, 
December 2003: A 100Q decoup- 
ling resistor in the 6V supply line was 
omitted from the circuit diagram. It 
should be shown in series with the 
+6V supply to VR2, VR4 and VR5. 
The resistor is shown correctly in the 
’ PC board overlay diagram but note 
that the parts list should show two 
100 resistors rather than one. 
Also, RF choke RFC1, wound on 
an F29 bead and located just behind 
the RF input socket, should be wound 
from two turns of 0.25mm ECW, not 
three turns of 0.5mm ECW. The 2.2nF 
ceramic bypass capacitor just to the 
right of RFC1 on the board should 
also be omitted. Both these changes 
improve performance when an RF 
preamp is being used. 







































Both L1 and L2 are air cored but are 
wound on a5mm drill shank or similar 
5mm OD mandrel. L1 is wound using 
0.8mm enamelled copper wire (ECW) 
and has only two well spaced turns, 
while L2 is wound using 0.8mm tinned 
copper wire (TCW) and has five spaced 
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turns. The tap on L2 is spaced half.a 
turn from the end that is “cold” for RF 
—ie, the end furthest from VC2. 

The only other coil in the circuit 
is RFC1 and this is wound on an F29 
ferrite bead, using only a single full 
turn of 0.25mm ECW. 

To ensure stability, a shield plate 
should be fitted across the top of the 
board in the position shown. This plate 
is cut from 0.3mm tinplate and meas- 
ures 40 x 15mm. You'll find that the PC 
board has three 1mm diameter holes in 
this location, to take 1mm PC board ter- 
minal pins. Fit these first, then use the 
pins as “posts” to support the shield 
plate when it’s soldered to them. 

The board also has holes for: (1) a 
terminal pin at the preamp’s input, (2) 
a pin for the tap wire for L2 and (3) a 
pin for the preamp’s output. You can 
use these pins for connecting coaxial 
cables directly to the board, if you 
wish. 

However, as you can see from the 
photos, it’s also possible to enclose the 
four sides of the preamp with a simple 
box made of tinplate, which provides 
some shielding and also supports a 
pair of panel-mounting 75Q “TV” 
sockets (ie, the type formerly known 
as “Belling-Lee” sockets), These make 
the input and output connections a lit- 
tle more convenient. 


Tinplate enclosure 

The dimensions of the tinplate en- 
closure are shown in Fig.6, along with 
the hole locations and sizes for the two 
sockets. Notice that both sockets are 
mounted in the ends of the enclosure 
by soldering their outer threaded sec- 
tions directly to the box ends, on the 
inside of the tinplate. This is done for 
two reasons: (1) it gives a more reli- 
able earth connection; and (2) there 
isn’t room to fit the nuts inside the 
enclosure anyway. 

Note also that the nut for the output 
socket is actually fitted to the socket 
and tightened firmly before the socket 
is soldered into the enclosure, to act as 
a spacer. This ensures that this socket 
doesn’t protrude inside the case by its 
full threaded length. 

The centre pin of both sockets is cut 
short, to make sure they clear other 
components. The input socket’s cen- 
tre pin is then soldered directly to the 
PC board terminal pin marked “IN”, 
while the output socket’s pin can be 
connected directly to coil L2 via a 
very short length of tinned copper 
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These two views show the completed VHF preamplifier housed inside its 
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tinplate enclosure and fitted with 75Q TV sockets for the input and output 
connections. Note the short wire link connecting directly from the centre pin of 
the righthand (output) socket to the tap on coil L2 (ie, the tap is not taken to a 


terminal pin if the socket is is fitted). 


wire, to make the tap connection (in 
this case, the “OUT” pin is not fitted 
to the board at all). 

If you elect to provide the preamp 
with this simple tinplate enclosure/ 
socket support, fit the board into the 
enclosure so that the top of the shield 
plate is level with the top of the en- 
closure sides. That done, run a fillet of 
solder along the edges of the board on 
both the top and bottom, to bond the 
tinplate to both of the board’s earthy 
copper layers. This not only holds it 
all together but also helps ensure stable 
operation. 


Checkup & tuning 

When your preamp is complete, 
connect its output to the input of the 
receiver with a length of 75Q coaxial 
cable. That done, turn on the receiver 
and quickly check a few voltages in 
the preamp with your DMM, to make 
sure it’s working correctly. You should 
be able to measure about +11.8V at the 
cold end of L2 and also at that end of 
the 22Q decoupling resistor. 

You should also be able to measure 
about +4.7V at the junction of the 
150kQ and 110kQ bias resistors for G1, 
and +4.9V or thereabouts at the top of 
the 360Q source resistor. Finally, you 
should get about +8.8V at the junction 
of the 100kQ, 33kQ and 47kQ resistors 
(ie, feeding G2 of Q1). 

Ifall of these voltages are close to the 
values given, your preamp should be 
working correctly. Assuming that’s the 
case, switch the receiver to one of the 
two satellite reception channels (ie, 
137.5MHz or 137.62MHz), then con- 
nect the preamp’s input to your signal 
generator via a suitable cable and set 
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the generator to the same frequency. 

Now connect your DMM (set to the 
5V DC range) across the 390kQ RSSI 
load resistor in the receiver, so you 
can use it as a signal strength meter. 
The signal generator can then be set 
for about 2-3u:V of output. 

Next, turn up the receiver’s RF 
gain control to about halfway. You 
may not be aware of any signal at this 
stage but try adjusting trimmer VC2 in 
the preamp slowly using an insulated 
alignment tool. Listen carefully for a 
signal and also watch the DMM care- 
fully to monitor the signal level. 

Somewhere near midway in the 
trimmer’s adjustment range, you 
should find the signal and be able to 
set VC2 for a peak in both the received 
tone and the DMM reading. If the DMM 
reading rises much above 2.5V, you 
may need to reduce the signal genera- 
tor’s output to bring it down below this 
level again. 

When the correct setting has been 
found for VC2, leave it alone and turn 
your attention to VC1. By adjusting 
this carefully (again using an insulated 
alignment tool), you should be able to 
find another signal peak and a mini- 
mum for the accompanying noise. 

Once you have set VC1 carefully 
for this second peak, your preamp is 
tuned up and ready to be connected 
into the antenna downlead at the base 
of the mast. We suggest that you fit 
the preamp into another small polycar- 
bonate box — ie, the same type as used 
for the antenna’s active elements, so it 
can be sealed to keep moisture out. 

Both the input and output cables 
should pass through close-fitting 
holes drilled in the bottom of the box, 





1 PC board, code 06101041, 41 
x 51mm (double sided, but not 
plated through) 

1 F29 ferrite bead (for RFC1) 

1 short length 0.25mm enam- 
elled copper wire for RFC1 

1 short length 0.8mm enamelled 
copper wire for L1 

1 short length 0.8mm tinned 
copper wire for L2 

5 PC board terminal pins, 1mm 
diameter 

2 75Q coaxial “TV” sockets (Bell- 
ing-Lee), panel mount 

1 40 x 15mm piece of 0.3mm 
tinplate for top shield 


1 40 x 4mm piece of 0.3mm 
tinplate for bottom shield 

1 192 x 22mm piece of 0.3mm 
tinplate for enclosure 


Semiconductors 
1 BF998 dual-gate MOSFET (Q1) 


Capacitors 

1 2.2uF 35V TAG tantalum 

7 1nF disc ceramic 

1 220pF disc ceramic 

2 6-30pF trimcaps, small (VC1, 
VC2) 


Resistors (0.25W 1%) 

1 150kQ 1 33kQ 
1 110kQ 1 1.8kQ 
1 100kQ 1 360Q 
1 47kQ 1470 





to reduce the likelihood of moisture 
finding its way inside. As before, it’s 
a good idea to run some neutral-cure 
silicone sealant around both cable 
exits, to ensure that the moisture is 
really kept out. 

Happy weather satellite signal re- 
ception! Sc 
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Born in the UK, dead in Oz 


Foreign sets that were not originally sold 

in Australia can be a real problem when it 
comes to servicing. Service manuals are 
often difficult to obtain and things can get 
even more complicated when a modification 


kit has been released. 


Last month, I wrote about a com- 
pletely foreign Sony colour TV set that 
had found its way to the Antipodes 
from Europe. As a result, it was dif- 
ficult to obtain a service manual for it 
or any service information at all. 

This month, I have another in the 
same vein but this TV is a Panasonic 
TX-29AD5050FB, purchased locally 
and owned by Melissa, a near neigh- 
bour. The set is a 100Hz Super Digital 
Scan model employing a Euro 3H chas- 
sis (circa 1997). And until it arrived 
in my workshop, I had never heard of 
such a model or chassis. However, it 
all eventually made sense when I saw 
a label saying “Made in UK”. 

The set was dead and with the back 
off, I soon found out where the prob- 
lem lay — after all, Panasonic TVs do 
have their similarities. The problem 
was no vertical deflection due to 1C451 
(Philips TDA8350Q/N5) being faulty. 
In addition, the “micro button” fuse 
F352 (1.25A) was open circuit. 

I replaced the IC and fuse and the 
picture was restored. However, it now 
had geometrical distortions in its scan. 
There was pincushion distortion and 
lack of height, plus retrace lines and 
top foldover. 

I didn’t have the remote control 
(EUR51923 — I believe), nor the in- 
struction booklet — not that that would 
give you any information on how to 
get into the service mode. However, 
from a service manual for a similar 
model, I found that you can get into 
the service mode by setting the Bass to 
maximum and the Treble to minimum, 
then simultaneously pressing the Re- 
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veal Status and Volume down buttons 
on the remote control and the TV set 
respectively. 

This brought up the “Self Check” 
menu which informed me that every- 
thing was OK and that the Option Hex 
Codes were 09, 73, E6, IF, BB, BF and 
03. However, none of this helped in 
diagnosing the fault. Nor could I make 
any adjustments without the correct 
remote control and service manual. 

Next, I spent a lot of time checking 
the voltages around the 13-pin deflec- 
tion IC (IC451). There were two power 
supply rails, 50V and 16V, feeding this 
IC across diode pump D453. The 16V 
went to pin 4 and actually measured 
18V, while the 50V rail went via R568 
and measured 20.3V at pin 8. I found 
all the other voltages to be roughly as 


I would have expected but nearly all 


the waveforms around the IC exhibited 
a small amount of distortion. 

Lacking any real clues at this stage, I 
initially decided to replace all the elec- 
trolytic capacitors (C452, C453, C455 
and C560) around this stage and even 
swapped 1C401 (TDA9151B). Unfor- 
tunately, this made no difference and 
I really couldn’t proceed any further 
without a circuit diagram. 








Items Covered This Month 
@ Panasonic TX-29AD5050FB 
TV set (Euro 3H chassis). 


@ UEC DSD700 and UEC 
IRD642 satellite receivers. 


@ Sony KV-ES34M31 TV set. - 


Fortunately, Panasonic Australia 
were able to lend me a circuit dia- 
gram of the Euro-3HW but for a model 
TX-W36D3DP. This was a great help, 
despite the fact that there were distinct 
differences between this diagram and 
the set I was working on. Also, there 
were no voltages or waveforms marked 
on the circuit for me to compare with 
those from the set. 

I was about to give up when I de- 
cided to surf the net and do a search 
using Google. The trick here is to ask 
the right question, so I began by typing 
in “Panasonic Euro 3 faults” and was 
immediately rewarded with a repair 
tip. This mentioned a modification 
kit (TZS8EK003) that should be fitted 
when replacing the field chip. 

Armed with this information, I went 
back to Panasonic Australia who im- 
mediately put in an order to Panasonic 
UK. Nothing happened for a very long 
time and when the client finally went 
ballistic, it turned out that the man 
dealing with it in the UK had died 
(truly) before he had completed the 
order. Well, if that’s not a good reason, 
then I don’t know what is and so the 
order was re-submitted. At the same 
time, I also tried to obtain a kit direct 
from the UK through advertisements 
in “Television” magazine (one of their 
advertisers, Grandata, had a kit called 
“PANKIT 2” which looked as though 
it might fit the bill). 

Well, we sat back and waited and 
waited. Nothing happened, so after 
about a month, I started to chase the 
orders up. The first order had got 
lost in the system and the second (to 
Grandata) had got lost in the post! Ire- 
ordered again but the frustration was 
getting to me. All Ineeded to know was 
what the modifications were and then 
I could source the bits locally. 

I tried Grandata to see if they had 
any information but they are strictly 
a wholesale supplier. And as might be 
expected with a foreign set, Panasonic 
Australia didn’t have any information 
either, so I tried to get the information 
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from Panasonic UK. However, this ini- 
tially proved tricky as there’s no email 
address on their website. 

Eventually, I came across a page that 
lets you contact them. This involves 
typing in a message plus your address 
but as soon as “Australia” is entered 
in the country field, it automatically 
flicks you from the UK website to 
www.panasonic.com.au. 

In the end, I managed to fool the 
system by putting all my address into 
one field. I then emailed them my en- 
quiry regarding the modification kit, 
explaining that I was an authorised 
Panasonic technician. This is how I 
met “George”; his response, for Pana- 
sonic UK, was: 

“PROBLEM: RESOLUTION. We 
would explain that we do not recom- 
mend that customers effect their own 
repairs. Instead, we suggest that the 
product is submitted to an author- 
ised Service Agent for attention”; 
and “please be advised that for safety 
reasons Panasonic UK will not be able 
to provide any technical guidance or 
assistance”. 

However, I wasn’t about to be put 
off that easily. I shot back a reply, re- 
iterating that Panasonic Australia was 
faced with trying to repair a Panasonic 
UK manufactured product and could 
do with a bit of help from the people 
that made it. Eventually, after staying 
up late, the best I got was an address 
to buy parts from (SEME Ltd) and a 
telephone number. But there was no 
email ordering here — it was going 
to be snail mail again and we had 
already been waiting now for over 
five months. 

And so, not to be deterred, I con- 
tinued emailing “George” from Pana- 
sonic UK until finally — as a special 
concession — he gave me a little use- 
ful(?) information: “The F in the suffix 
(TX-29AD50FB) denotes the model is 
French. Iam unable to disclose techni- 
cal information on this model because 
we do not have any as it is not a UK 
model”. 

I mean, what can you do? Life is too 
short. I felt like emailing him a photo- 
graph of the compliance plate on the 
back of the set with words “Made in 
UK” emblazoned upon it. But I knew 
I was dealing with a Mr Plod. 

A search through “Television” 
magazine didn’t reveal much on this 
set either. The magazine had published 
articles on servicing the Euro 1 and 2 
Chassis and the Euro 4 chassis (but not 
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I REALLY COULDN'T 
PROCEED FURTHER WiTHOUT 
A CIRCUIT DIAGRAM 


the Euro 3), so these had no bearing 
on this problem. 

In the meantime, Panasonic Aus- 
tralia had had some success, and 
came up with the TAA8350Q/N6 
vertical deflection IC as an improve- 
ment on the “N5” chip. I duly fitted 
this new IC but it made no difference 
to the problem. Finally, things came 
to the crunch — either we fix the set 
immediately or Panasonic Australia 
was going to have to supply a brand 
new TV to Melissa (not, I hasten to 
add, the same model). 

An then, there was a minor miracle 
of sorts. A colleague at the repair agen- 
cy (I do regular contract work for them) 
had, unbeknownst to me, decided to 
check out the set for himself. And so 
it was that I was utterly amazed when 
I returned after an absence of several 
hours to find he had fixed the problem 
completely! 


I mentioned earlier that there is a 
50V feed via R658 to pin 8 of IC451. 
There was 20.3V on this pin but, as I 
found out later, it should have been 
much higher because R568 is only 
33Q. In fact, this ceramic fusible 
resistor was open circuit. Replacing 
it increased the voltage on pin 8 to 
approximately 45V and fixed up all 
the symptoms! 

My colleague, although uncharac- 
teristically modest on this occasion, 
is usually arrogant enough without 
being told he did well to find what I 
had overlooked — so J didn’t! Perhaps 
I should have got him to deal with 
“George”! 

However, all was not as it seemed, as 
I discovered only this very morning. In 
fact, the credit was due to another Pa- 
nasonic technician from Queensland 
who had been asked to assist with yet 
another of these sets that had been in 
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I DISCOVERED THAT YOU 
ARE EXPECTED To*KNIT’ 
YOUR OWN CABINET 


someone else’s workshop for three 
months (talk about parallel lives — it 
could have been me!). Anyway, the set 
was moved to his workshop and it was 
he who discovered the cause — in just 
about 15 minutes flat! 

Just as well I didn’t waste any praise 
on my colleague! 

The set went back to Melissa and 
ironically enough, only one day later, 
my PANKIT 2 finally arrived from the 
UK. This kit includes the updated 
TDA8350Q/N6 (IC451), while C453 
is now changed to 10pF 160V (previ- 
ously it was 100pF 63V). In addition, 
F351 isnowa 10Q resistor, there is a re- 
placement for F532 (which isn’t fitted 
in this set) and ironically a brand new 
33Q. 0.5W resistor to replace R568! 


Satellite receivers 

Ihave been repairing satellite receiv- 
ers for a while now and have recently 
encountered two interesting cases. 

The first was two UEC DSD700s set 
up for Impajah and 7 Central in a block 
of units in the central business dis- 
trict (CBD). They were installed with 
a bank of several others, plus some 
other sophisticated “channelised” 
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distribution amplifiers which were 
kept in a small service cupboard on 
the seventh floor. 

The problem was caused by lack of 
ventilation and the heat generated in 
such a small enclosure which gave the 
symptom of digital patterning. To begin 
with, as soon as the problem started, 
it was realised that this cupboard was 
getting too hot and so cooling fans and 
ducts were installed but the damage 
had already been done. 

Removing the covers back in the 
workshop revealed two boards, one 
for the switchmode power supply 
and the other for the receiver circuitry. 
And the latter was covered with about 
50 of sub-miniature surface-mounted 
electrolytics — the type that give so 
much trouble in video cameras and 
the like. 

Now that the unit was no longer in 
its hot environment, the patterning ef- 
fect wasn’t so bad. However, a quick 
blow wave with the hairdryer really 
brought the symptoms on strongly. 
With the aid of some freezer, it didn’t 
take long to pinpoint the culprit as 
C113 (10pF 16V) next to one of the 
large microprocessor chips. 





The other models that came in were 
also made by UEC but this time they 
were IRD642s and both were dead. 

I checked what I thought was all the 
diodes by measuring the continuity 
on the solder side of the board. I also 
checked the electrolytics for leakage 
with my ESR meter before changing 
the IC zener (TL431C, IC3) and then 
1C1 (TOP225-1). None of these had any 


effect and the switchmode power sup- 


plies continued to “tick” (or pulsate), 
even when they were unplugged from 


_ the receiver. 


Lacking any information on these 
units, I just had to get some help from 
somewhere. After a lot of searching 
on the Internet, I discovered that Na- 
tionwide Antennas were the agents for 
UEC and after speaking to their service 
manager, I was told it was extremely 
likely to be the extra diode fitted be- 
tween the positive output of the bridge 
rectifier positive and the cathode of D8 
via a 10Q resistor. 

He was of course spot on — it was 
short circuit. The reason I had missed 
it was because it was mounted on the 
component side as an extra “add-on” 
afterwards, soI wasn’t able to measure 
it from the solder side of the board. 

The diode was a P1.5KE220, which 
is a special 220V 6.8A quick response 
device. Perhaps if it was rated at 240V 
it wouldn’t fail quite so often! 

Incidentally, the service manager 
also pointed out that the digital inter- 
ference patterning was usually caused 
by dry joints on the large microproc- 
essor ICs. 


New cabinet 


An electrician called me out to re- 
place the cabinet for his Sony TV. 

What had happened was that a good 
friend (at that time) was helping him 
to move his 1999 $4000 Sony KV- 
ES34M31 (AG3 chassis) to another 
corner of his lounge room. However, 
his (now ex) mate let go of his end of 
this 84kg 80cm TV set which landed 
heavily on its front bottom righthand 
corner, badly damaging the cabinet. 

Fortunately, the picture tube was not 
damaged (thank goodness, at $1900 
for a new one!). Even the vulnerable 
shadow mask which normally shifts, 
resulting in incurable purity errors, 
was undamaged and the picture was 
still excellent. Even so, I checked the 
self-diagnostic system first to make 
sure everything was OK. 

I decided that it was better to replace 
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the cabinet in his home rather than 
carry the set to and from the workshop. 

The only problem was that the spare 
parts list did not show the front cabinet 
assembly, or “freznet” as Sony calls 
it, in the service manual, even though 
there is a picture of the assembled unit 
in the exploded diagram. 

Eventually, I discovered that you 
are expected to “knit” your own 
cabinet from individual sub-panel 
assemblies, as shown on page 179 
of the service manual. The reason is 
not immediately obvious until you 
do the bean counting. The average 
price of each panel is $260 (ouch!), 
thus making it over $1300 for five 
panels. And that doesn’t include 
brackets, corner blocks and trim 
which often are not even shown 
in the parts list (even the back 
costs $325). 

Anyway, the damage seemed 
to be confined to the base plate, the 
bottom and righthand frame sub-as- 
semblies and the back. We decided that 
the base plate and back weren’t worth 
replacing, considering the amount of 
visible damage and the replacement 
cost, and settled on replacing the two 
remaining parts. 

First, we removed the back and 
loudspeakers and I then unclipped 
and unplugged the chassis. We then 
removed the picture tube, making sure 
it was fully discharged(!). After that, 
it was simple to dismantle the rest of 
the cabinet until we reached the of- 
fending parts. 

The bottom frame sub-assembly was 
a solid piece of aluminium which was 
badly buckled, while the right frame 
was bent at the edges. These two alone 
would cost $566.06, so my client said 
he would try taking them to a panel 
beater first before deciding whether I 



















GRANDATA & 
FANKIT 2 


should order the new parts (none are 
ex-stock). 

This turned out to be an excellent 
decision as a really beaut job was done 
by an expert and you could hardly tell 
that it had been damaged. 

Reassembling the telly was more 
stressful than disassembling it but 
eventually we worked out what went 
with what. It was difficult to work out 
where some of the earth leads went, 
and there was an additional unmarked 
plastic assembly that fitted under the 
top control panel that wasn’t men- 
tioned in the service manual. 

Finally, we switched the set on and 
everything looked just great. And my 
client had saved a fortune by going to 
the panel beater! sc 
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Here’s just some of what we have to offer: 
: Audio & Video Belts, Stylus, TV/Audio/Video/Microwave spare parts, 
Antennas & Acc, Large Range of Transistors/ICs & Components, 
Test Equipment & Tools, Solder Equipment, Audio/Video Leads, 
: Speakers & Acc, Microphones & PA Acc, Home Theatre Equipment, / 
Headphones, Cable, Power Supplies/Transformers, Fuses, 
Project Boxes, Plugs/Sockets & Adaptors, Switches, Relays 


UNIT 1, 5 BOORAN DRIVE, UNDERWOOD QLD 4119 
PH, 07 3808 2777 FAX 07 3209 2623 EMAIL dhe@powerup.com.au WEB: www.dhe.com.au 
PHONE/FAX/EMAIL ORDERS WELCOME AUSTRALIA WIDE 
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‘apan’s Seiko Epson Corporation 
has developed what their research 
suggests is the world’s smallest 
“Micro Flying Robot”, or uFR. 

The 8.9 gram machine was built 
to demonstrate the micromechatron- 
ics technology that the company has 
cultivated over the years. 

It is also intended to allow develop- 
ment of component technology appli- 
cations and explore the possibilities 
for microrobots. 

The uFR has the world’s highest 
power-to-weight ratio (according to 
Epson research) and includes a low 
power consumption wireless module 
(again, according to Epson, the lowest 
in the world), mid-air control technol- 
ogy and a centre-of-mass movement 
control achieved through a linear 
actuator circuit. 

Epson has developed and market- 
eda family of microrobots known as 
the EMRoS Series, beginning with 
the “Monsieur” model put on sale 
in 1993 and currently listed in the 
Guinness Book of Records as the 
world’s smallest microrobot. 

EMRoS stands for Epson Micro 
Robot System. The series consists 
of Monsieur (1 cm? in volume; 1993); 
Nino (0.5 cm°, 1994); Ricordo (1 
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Sensors: 


cm; equipped with a recording and 
playback function; 1995); and Rubie 
(1 cm’; equipped with a capricious 
wandering function; 1995). All are 
autonomous travelling robots that 
chase a light source. 

In April 2003 Epson developed 
Monsieur II-P, a prototype microro- 
bot which operates on an ultra-thin, 
ultrasonic motor and a power-saving 
Bluetooth module that allows multi- 
ple units to simultaneously remote 
controlled. 

Epson even put together a suite of 
these robots to create the world’s small- 
est full-blown robot ballet theatre. 

It might sound like a lot of fun but 
Epson are playing a pioneering role 
in research and development relat- 
ing to microrobots and component 


General Specifications 
Power supply: 3:5V © 
Power consumption: 3W 
Diameter: About 130mm 
About 70mm 


Height: 
Levitation power: About 13 g/f 


Total weight: _ About 8.9 g 
Wireless module/control units: About 2.5 g 
About 0.9 g 








technology applications. Sales of the 
EMRoS series have been discontinued 
and there are no plans to produce or 
market the new uFR. 


How does it fly? 

A pair of contra-rotating propellers 
powered by an ultra-thin, ultrasonic 
motor with the world’s highest power- 
weight ratio create the lift required. 

These can be balanced in mid-air by 
means of the world’s first stabilising 
mechanism using a linear actuator. 

Micromechatronics has been 
brought together in high-density 
mounting technology to minimise 
the size and weight of the circuitry’s 
control unit. 

By developing the uFR, Epson 
has demonstrated the possibility of 
expanding the activity range of 
microrobots from two-dimensional 
_ space (the ground) to three-dimen- 
sional space (the air). 

Epson intends to use the uFR to 
feel out the reactions of visitors, 
discover and test problems related 
- to microrobots and to further con- 
centrate its efforts on advancing its 
_ original micromechatronics tech- 
_ nology and cultivating applications 
' to meet future needs. sc 
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Alternative There are over 20 
Energy Model (- projects available, The ultimate in quality & reliability 
House and all ideal for anyone when it comes to gas powered 
much more! learning electronics! soldering products and at a great 
See our great new range of educational See the back page for Price 00. See inside for more details. 
and experimenters kits inside! more details. 
10,000,000 Candle Power Qa Replacement Power Supply 


Rechargeable Halogen Spotlight 


10,000,000 Candle Power! This amazing Halogen Spotlight 
features a super powerful Philips H4 Quartz halogen globe, 
swivel stands for various mounting positions, rocker power 
switches for hands-free use, all in a high-impact ABS 
plastic, weatherproof body. A switch for dim lighting is also 
included in order to conserve power when high-brightness 
is not required. The internal 12V 7Ah SLA batteries can be 
charged through your car's cigarette lighter, or the supplied 
plug pack. Perfect for boating or recreational use. This light 
will be seen for kilometres! 

eLens diameter: 175mm Supplied mains & in-car charger 


~ Cat. 
ST-3306 


Wireless Stereo FM Transmitter for Cars 


Use your CD/MD/PDA/MP3 
player to listen to your 
favourite tunes through your 
car's FM radio. The 
transmitter broadcasts quality 
sound quickly and easily. 
Simply attach to your portable 
audio player and tune your car 
stereo to the appropriate frequency range. 





Melcom 8 Sector Alarm 
Panel with Built-In Dialler 


A fantastic new panel from 
Melcom, with a host of features 
and a telephone dialler. It allows 
up to 12 arm/disarm codes, 
programmable for partial or 
complete disarming. Up to 6 
keypads can be used, it can be 
programmed via a PC (with 
optional software and cable), and 
has provisions for an optional 
relay board which allows 6 Oa a 

switched outputs which can be gris MGELCOM 


LGD 


operated via the keypad or touch 
tone telephone. See our website 
for a full list of great features 


and specifications. Prom 
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LA-5425 
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for Masthead Amps 
and Splitters 


The power supply for a masthead 
amplifier or splitter is unique and 
cannot be replaced by a standard 
unit. These supplies have a PAL 
injector to suit many masthead 
amplifiers and splitters. ‘ 
PSU For Masthead Amps 
17VAC @ 100mA - Cat. LT-3296 lal 
PSU For Masthead Amps/ Splitters 
14VAC @ 150mA - Cat. LT-3298 


Both 
Wrist Watch with Digital Camera, PDA & Games 


With all the standard features of a regular digital watch, it also has a 
personal organiser, and even a 20k pixel mini digital camera. Unlike 
many wrist watch cameras, the watch face acts as a screen, to check 
what you are about to photograph, taking out the normally associated 
guess work. The internal memory can store up to 44 images in low 
resolution, or 11 images in high resolution. The personal organiser 
features include calendar, schedule, ‘to do’ list, phone book, and even 
games! It is supplied with a serial data interface for downloading 


images and updating the PDA from your PC. Zai 
‘at. 
QC-3384 


An amazing, feature packed unit. See our 
website for full features and specifications. 

NEW STORE IN CARINGBAH - OPENS LATE JANUARY 
49A Captain Cook Drive. Caringbah. NSW. 2229. 


Melcom 8 Sector Alarm Kit with Dialler 
Compare the price of this full kit against 

others on the market with similar 
features, and you will be impressed. 
Do it yourself & save a fortune! 


f ¥ € ~ 
















Install an alarm at 
home while you can! 


Kit Includes: 

°1 x Melcom 8 Sector 
Panel with Dialler 

°1 x LCD Keypad 3 x 
Proton Quad PIR’s 

¢1 x 7Ah Back Up Battery 

©1 x Plug Pack 3 Wire Power Supply 

¢1 x Strobe Light 

1 x Indoor Siren 

©2 x Reed/Magnet Assemblies 

©1 x Siren Cover/Outdoor Siren Speaker 

©100m Roll 6 Core Austel Approved Cable 


©1 x 30m Roll 2 Core Cable LA-54: 
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Rechargeable Electronic Candles 





_ shade, these electronic candles 
are almost impossible to 
distinguish from ordinary tea- * 
lights. They are however 
much safer and can be left 

_ unattended without the worry © 

of anything being burnt 
if knocked over. 

A Li-lon battery 
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Aromatherapy Table Lamp Vibrating Head & New ) — 


», Seen through the frosted glass fev Never runs out of 
- New ) candles! 


Normally 
aromatherapy 
fragrances are 
heated with a 
candle which 
can be messy, 


inconvenient, “Qos 
and possibly 
dangerous. This fully 


small 240V (25 Watt) lamp. 


operation and the optional frosted candle The lamp not only heats the oil 


holders will further enhance the effect. 
Candle with Charger 
eSpare Candle Cat ST-3920 $14.95 


eGlass Frosted Shade Cat ST-3923 $5.50 
Glass Frosted Shade Metal Trim Cat ST-3924 $5.95 


Aqua Domes ™, 
Realistic looking fish swim around 
and around due to a rotating 
magnetic field. The movement is 
very lifelike! To further enhance 
the kitsch, they have falling 
snow when inverted! Cool! 
Require batteries. 


120mm Dia. Dome dye Fas 
Was $34.95 Save $5 ai 


Cat. 
GH-1210 












150mm Dia. Dome 
Was $49.95 Save $5_@ 


Cat. 
GH-1212 








Novelty Desktop Mini Golf 


Challenge your friends and see who can sink @ueald 


that chip or putt. Supplied with a miniature 





action golfer to sink that ball. Ce 
See website for details. ( 

Cat. as 
GT3150 


Cat. 
ST-3922 


Novelty Farting Man agp 

Endless fun for all jokers old enough 

to understand. This animated man turns his % 
head, drops his pants and lets off a series of 

rip-roaring farts when someone passes by. 

Uses 3 x AA batteries, included. 

GT-3100 


3 fragrances, Lavender, Lemongrass, and 


Sandalwood. Measures 115 x 115 x 
110mm 


Cat. 
GH-1045 





Electronic Toy Safe 


Store your valuable possessions 
such as, jewellery, money, and 
keys with this compact electronic 
safe. Access is controlled by a 
programmable code. Selectable 
sound effects or synthesized 
voice. Requires 3 x AA batteries. 
Measures 185 x 135 x 125mm. 
Two colours available: 

ePink Safe Cat GH-1310 


*Blue Safe Cat GH-1311 New 
a 





Models 











Miniature Radio Controlled Battle Tanks with Sounds 


Table-top tank battles have now become even more 
exciting with these new remote controlled replica 
tanks. They feature a rotating turret with realistic 
recoil action and cannon sound when the 
cannon is fired. The tanks are supplied with 
miniature battlefield soldiers, trees, and 
fuel drums to complete your mini table-top 
war zone. Get two tanks and engage your 
opponent in a one-on-one tank battle. Each is 
supplied with its own individual remote controller. 


Two types available: 







het 


» 


Real Working 


Tracked Drive ogerereS 


Panther Tank in Jungle Camouflage Cat. GT-3046 CU 


Sherman Tank in Desert Camouflage Cat: GT-3048 oe 
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but is a small attractive unit in itself. When that acts like a thousand 
not producing aromas, it can operate as a fingers to loosen tense 





Electric Plastic Bag Sealer Rew 
Want to keep food items fresh? Want to protect New ] 
important documents? The Handy Sealer will do 

the trick! In 3 seconds, the battery operated 

sealer heats up and seals plastic. Measures 

45 x 95 x 40mm. Requires 2 x AA batteries. _ 


12V Electric Blanket 


Keep warm on long distance car trips 
with this versatile 12V electric blanket. 
Made from 100% Terylene fabric, it 
contains a safe, low voltage heating 
element. Supplied with a 2.5m lead and 
cigarette lighter plug. 

Measures 1.5m x 1.1m. 


Joint Massager 
Just the thing for relief after a hard days 
work. There are two attachments supplied. 


One has little knobs to provide allover ~~, 


to massage a large portion of your 


(ft 
| 
head at one time. Requires 2 x AA \ 


relief, the other has 8 shaped rods ( 
\ 
\ 
\ 





pad fits snugly in your hand 
and has a knobby surface 


small table or bedside lamp. Supplied with — muscles and tired limbs. aa 
Powered from your USB port, it’s ideal for giving 


yourself a quick massage whenever you need it. 


Cat. 





GG-2265 
Self Frothing Coffee Mug 
NEW 


Just pour in a little milk, 
press the button and 
"hey-presto", frothy milk 
in a flash. The perfect 
base for an instant 
cappuccino. Can also be 
used to stir-in milk & 
sugar in ordinary tea and 
coffee. Requires 2 x AA 
batteries. 


Cat. 





GH-1300 





—~—_ 
8 Litre Collapsible Bucket 


This great 8 litre bucket collapses 
down to pack away, so it’s ideal for 
camping, hiking or any situation 
where storage space is an issue. 
Supplied with a great carry pouch. 
Measures 255 x 35mm when 
folded, 255 x 230 when open. 


N ew | NV 
GH-1260 
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batteries. Cat. \ | 
GG-2260 | 


| 
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USB Powered Massage Ball 


fitted to the candle J (ana 
«<_ Will provide up to approved unit features a NEW | This handy, palm size massage 
’ 10 hours of continu 


i < 
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-Portasol Cas Soldering Tools 


Jaycar is serious about quality, and soldering products are no exception. We have searched the globe for reliable gas powered soldering 
products, and the result is what you see on this page. A leading brand recognised worldwide, their quality is second to none. Portasol products 
are designed and manufactured in Ireland, to the highest quality standards. Since commencing operation in 1983, they have forged their way into 
the market with some of the most rugged and reliable gas powered soldering and heating tools in the world. They utilise catalytic combustion 
(flame tips excluded), which converts the gas flame into infrared radiation. It is a safe, flameless way of heating the tips evenly and continuously. 
They all use standard butane gas, and have a variety of tips available (see website for details) to support a wide range of applications. For the 
ultimate in quality and reliable gas soldering tools, you can’t go past Portasol. 








50 Gas Soldering Iron NEW | Technic Gas Soldering Iron Gas Powered Glue Gun NEW ) 
sb i saials SD a craiir, Portasol 
bi Portasol & Portasol butane 


_ powered 
< -= = ] } hot glue gun 
| Li _ that can be used 


The Portasol Technic combines compact power, and almost anywhere. The 


The Portasol 50 is designed specifically with the convenient reliability, making it one of the most gun features easy 

dedicated DIY enthusiasts in mind. Powered with versatile gas soldering irons available. It offers a run push button piezo electric 

standard butane gas, it has a run time of around 30 time of around 60 minutes, and tip temperature is ignition so you don't have to 

minutes. Ignition is via the flint ignitor in the cap, and adjustable up to 450°C. With equivalent electrical fumble with matches, and.a 

tip temperature reaches an impressive 350°C. It is power of between 10 and 60 Watts, it is ready to translucent fuel tank that lets 

fixed temperature, with equivalent electrical power of tackle just about anything. The protective end cap you see how much gas is left. 

around 35W. It features automatic shut-off when the features a built in flint type ignitor, and if the gas is left The glue will bond to most household materials 
end cap is replaced and fast refill time. It is a quality on, it will turn it off when replaced. If a compact, including ceramics, metal, fabric, leather, wood, and 
tool, sure to give you many years of trouble free versatile, and reliable gas iron is what you're after, plastics. Uses standard glue sticks available 
Operation. then the Portasol Technic is for you. everywhere. 

Specifications: Specifications: Specifications: 

Operating Time: 30 min (approx). *Operating Time: 60 min (approx). Operating Time: 2 Hrs (approx). 

Refill Time: 10 sec (approx). Refill Time: 10 sec (approx). Heat Up Time: 3 min (approx). 

elgnition: Flint ignitor in end cap. elgnition: Flint ignitor in end cap. elgnition: Internal Piezo crystal ignitor. 
*Dimensions: 196(L) x 26(W) x 19(D)mm. ©Dimensions: 170(L) x 19(Dia)mm. Weight: 200g without gas. 


Weight: 60g without gas. Weight: 60g without gas. 
Cat. Eat. Cat. 
TS-1300 TS-1305 TH-1330 


Pro Piezo Gas Soldering Iron ee Super Pro Gas Soldering Iron 
; Portasol Portasol 
The Portasol Pro ; i : The Portasol Super 
— Piezo is a powerful = |. Pro is the big 
ali brother of all irons 


gas soldering iron, : , , & : : 
featuring an adjustable temperature control allowing soldering tip temperatures _i" the range. It features adjustable tip temperature up to 580°C, with equivalent 











up to 580°C. With equivalent electrical power of between 15 and 75 Watts electrical power of between 25 and 125W! 125W may seem somewhat excessive 
there is little that's not possible this beauty. It incorporates a viewing window at __ t Some. You don't need a V8 to drive around town, but it’s nice to know that the 
the end of the gas tank, to keep an eye on the fuel level. The fuel tank fills in power is there when it's needed, isn't it? Ignition is achieved with the internal Piezo 
around 20 seconds, and will provide approximately 45 minutes of run time. crystal mechanism, and run time is around 2 hours one 30 second refill. The 
Ignition is via the built in Piezo crystal mechanism, and the end cap provides stainless steel finished gas tank features a viewing window to keep an eye on fuel 
safety gas shut off when replaced. The Portasol Pro Piezo is a dream to use, and level, and the protective end cap also acts as a safety cut off for the gas valve 
will not let you down. Supplied with a 2.4mm double flat tip control when replaced. With the various tips available and huge power at hand, no 
Specifications: , : , job is a match for the Portasol Super Pro. 
Operating Time: 45 min (approx). AE VV Specifications: p Vs 
*Refil oe 20 sec roe. me *Operating Time: 120 min (approx). | 
elgnition: Internal Piezo crystal ignitor. Refill Time: 30 sec (approx). ae 
sidimansiong: 178(L) x 22(Dia)mm. = elgnition: Internal Piezo crystal ignitor. <a 
Weight: 75g without gas. TS-1310 $89 eDimensions: 234(L) x 25(Dia)mm. TS-1320 

a °Weight: 135g without gas. ——— 





Portasoal Pro Piezo Gas Soldering Tool Kit 


This kit contains a Portasol Pro Piezo 
Gas Soldering Iron, and all of the 
following parts. 


Portasol Super Pro Gas Suidering Tool Kit 


This kit contains a Portasol 
Super Pro Gas Soldering Iron 
N A/ and all of the following parts. 
NEW Quality storage case. 
*Cleaning sponge and tray. 
2.4mm double flat tip 
(TS-1322). 

4.8mm double flat tip 
(TS-1323). 

*Hot air blow (TS-1324). 
*Hot knife tip (TS-1325). 
*Hot air deflector. 


Freecall For finden | S00 Oe 2 8 8 3. 
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*Quality storage case. 
*Cleaning sponge and tray. 
©2.4mm double flat tip (TS-1312). 
*Hot air blow (TS-1314). 

*Hot knife tip (TS-1315). 

*Hot air deflector. 

°Flame tip (TS-1316). 
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Exciting New Science Experimenters Kits 












Jaycar is proud to announce the addition of well developed and highly advanced scientific 
learning kits for High School, Technical Institution, and University Students. 


They are not like those low cost Chemistry set-type kits you see in toy stores. They are of superior quality with superior documentation written by academics. 
The various kits cover many areas of science and discovery. While they are sophisticated and very educational, they are still a huge amount of fun. Each kit is 
supplied with everything necessary to complete the projects outlined in the instruction manual, and any safety equipment required (eg. safety goggles). 

See our website for full details, or drop into your local store for more information. 


Operating Fuel Cell Powered Car with Multiple Experiments 


This technically superb product contains an actual eA) 
working pressure vessel fuel cell. The kit enables NEW 
you to learn how fuel cells actually work by building 

and operating a small car that is powered by the fuel cell. You are provided 
with the equipment to make the Oxygen and Hydrogen fuel (by 
electrolysis) and then burn it in the fuel cell to make electricity. 

The package comes with a magnificently illustrated 90-page+ text with 
suggestions for 30 experiments. The book also gives background 
information and a full explanation of fuel cell mechanics. All theory is 
covered, not sidestepped. 

The kit also comes with a sophisticated digital multimeter (needed for the 
experimental work) a 130mm x 120mm solar panel, electric motor, axles, 
car chassis, wheels, etc. This kit is NOT a toy - more a formal learning 
instrument than a kit for home consumption. *Distilled water is required. 





Cat. 
«T-2500 








Alternative Energy Model House with Experiments few 


This product enables students of alternative energy sources 
to experiment in a realistic way. The kit focuses on sources nts in Future T 
of heat and light from the sun to operate a small model ponies: " 
house. Energy from wind, electromechanical and plant 
energy sources are also investigated. 
Kit contains materials to make (among other things), a sun 
furnace, heat trap (greenhouse), energy converters, 
windmill generator, solar cooler, water desalinator, electric 
generator, etc. A 96-page manual written by physicist Uwe 
Wandrey guides you all the way. The lessons learnt from 
this may inspire people to scale up the physics to a full size 
house. More a formal learning instrument than a kit for 
home consumption. 

Cat. 

2502 





Crystal Pro - Crystal Growing Nev Detector Radio- Mew ) 
and Crystallography Kit Electromagnetic Radio 

Based on the principal of early 

crystal radios, it uses 
electromagnetic power 
functioning without 
power from mains or 
batteries. Learn about 
HF coils, capacitors, 
resistors, and diodes. 
Discover how antennae | 
work, and challenge 
yourself to pick up 
transmissions from far 
away. The kit contains all 
materials to 
assemble Ka 
and complete the 
experiments. 


Crystals have fascinated 
and enchanted people A 
since ancient times. This | 
kit teaches all about the 
composition of crystals by 
growing your own large, 
beautiful crystals with 
complex shapes and 
fantastic colours. The kit 
contains materials for 
growing crystals and 
associated equipment to 
complete the 14 different 
experiments. 








&) Thames & Kosmos” 





THERE ARE 14 EXPERIMENTS DESCRIBED IN THE 32 PAGE MANUAL. THERE ARE 20 EXPERIMENTS DESCRIBED IN THE 32 PAGE MANUAL: 


Cat. 
KT-2518 
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Micro TREK - Journey into Microspace 
Using a 100x - 900x s ; 


microscope, Micro TREK takes Micros Rec 





NEw 











you on a journey through the 
microscopic world. Discover 
hidden creatures and normally 
unseen structures, and learn 
how to use a microscope and 
about each of its parts. 
Examine prepared 
slides, and also gather 
specimens yourself. It 
includes a projector 
attachment to trace ty 
images and record leg 
them with film. Discover how i) “a 
microscopes have played a crucial role in the development of the natural sciences, 
and continues to do so. The kit is supplied with high quality die-cast metal 
microscope, projector and photography attachment, prepared and blank slides, and 
much more. The 52 page manual guides young microbiologists, aspiring chemists, 


and microscope hobbyists through setup, usage Cat. 
KT-2520 


and dozens of fascinating observations. 


’ 
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Minds Eye - Optical Illusions 
and Human Perception 


Astonish yourself with optical ce 
illusions as you explore the 
science of human perception. 
Find a blind spot within your 
eye, and watch things 
disappear. Make a curved line 
look straight, turn cardboard 
transparent, see the world 
shrink, and much more. You 
will learn how your eyes and 
brain work together to 
perceive colour, light, depth, 
perspective and more. 

The kit is supplied with all parts required to complete the 94 
experiments including rotating disk, prisms, solar cell, lenses, 
coloured films, and much more. 


THERE ARE OVER 94 EXPERIMENTS CONTAINED IN THE HUGE 100 PAGE MANUAL. 


Cat. 
KT-2504 




















CHEM C1000 - 
Chemistry Experiment Kit 
Begin building a strong 
foundation in chemistry 
with exposure to 
a broad range of 
chemical 
phenomena and 
hands on 
laboratory 
experience. 
Make water 
flow uphill 
using air 
pressure, 3 
entertain 7 

your friends with chemistry ‘magic tricks’, and much 
more. Professional quality equipment and thorough 
safety precautions helps you make the most out of your 
chemistry experiments. 


THERE ARE 75 EXPERIMENTS, ALL COVERED 
IN THE 40 PAGE INSTRUCTION MANUAL. 


Cat. 
KT-2516 


CHEM C101- Introduction 
to Chemistry 


NEW ) Ww 









NEw 





This is a great kit for any enthusiast wanting to learn the 
basics of chemistry. Learn about reactions between 
solids, liquids, and gases. See the colourful effects of 
acids and alkalis. Learn for yourself how chemistry goes 
far beyond textbooks and laboratories, to explain 
occurrences that happen all around us every day. 


THERE ARE 30 EXPERIMENTS DESCRIBED 
IN THE 32 PAGE MANUAL. 


Cat. 
KT-2510 


www. 
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Kite Dynamics - Kite Building 
and Experiment Kit 
Soar to new heights 

with a kite you 
design and build 
yourself! A 
unique connector 
system allows 
almost limitless 
design 
possibilities. In 
addition to the 
large practical 
content, the 
manual covers 
the theory, physics, and history of kites. You will learn 
about lift, drag, Bernoulli's principle, how to calculate a 
kite’s height, and how to determine the air temperature 
at that height. All parts are included to build a kite. 


THERE ARE 9 EXPERIMENTS, ALL COVERED 
IN THE 32 PAGE MANUAL. 


Cat. 
KT-2514 


Bubble Builder- The ag 
Wonderful World of Bubbles 


BubBte Builder, 


&) Thames & Kosmos’ 1 


Since ancient times, people have been fascinated 
by the unique properties of soap bubbles. You will 
learn how to mix the best bubble solution, blow 
giant bubbles, mini bubbles, bubbles within 
bubbles, chains of bubbles and more. Build soap 
film domes, roofs, and bridges. 


THERE ARE 35 EXPERIMENTS DESCRIBED 
IN THE 32 PAGE MANUAL. 


Cat. 
KT-2512 
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Solaro - Solar 
Powered Models 


Harness the 
power of 
the sun to 
power up 
seven 
models of 
real world 
vehicles and 
devices. The 
models are 
made from 
polystyrene 
parts, and can be fitted with the supplied solar 
cells and motor, to help demonstrate the real 
world applications of solar power. The manual 
explains just how much power the sun has to 
offer, current applications of solar power, how 
solar cells produce electricity, and much more. 


THERE ARE 7 MODELS WITH INSTRUCTIONS 
IN THE 32 PAGE MANUAL. 
Cat 


«T-2522 | 
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Balloon Adventure - Scientific 
Explorations with Balloons 


AA 














Take a balloon adventure through topics in 
physics, chemistry, and biology. Race balloon 
powered cars, fly a balloon helicopter and 
puncture a balloon without popping it. Learn 
how to measure your lung capacity, build a fire 
extinguisher, even a water yo-yo. 


THERE ARE 24 EXPERIMENTS DESCRIBED 
IN THE 32 PAGE MANUAL. 
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In-car and home entertainment system ideal for 

watching DVD's, PS2, XBOX etc. 

On screen display for all controls. 

e|ncludes a slim and stylish remote control. 

eExtremely high picture quality & stable 
performance 

Mirror image function 

7" Widescreen TFT (thin film transistor) 
Active Matrix System for optimum 
performance. 

On screen display for all controls 

*Will work with most, but not all 

widescreen sources. Will default 


































WAS $499 





New Surveillance Cameras Battery Combo 


Great new additions to our range. See website for 


details. 
Colour CCD Pinhole Camera — 


Dome Style Colour CCD Camera wit 


Panasonic Sensor _ @ - 


Pro: Style 420 Line Colour 
CCD camera with Auto-Iris ; » and general home use. 
pas silall and Audio = ih Supplied with editing 


| ei software. 
WAS 






batteries. 






Save $4.80 





parts prices 








Nel Ww) @ 
meeransastiil 12V LED Torch 


Keep this great portable LED torch in your car, 
caravan or boat, it plugs into a 12V cigarette lighter 
socket to recharge. It features an focusing lens for 
maximum brightness, and a blue LED to 
indicate charge status. 
See website for details. 





~ Cat. 
C3220 










Revitalise your pet's hair in 
minutes. The ion generator 
in the brush releases 


— electrically 
charged 
particles 


helping to precipitate dirt, 
pollutants, and odours. 
Requires 2 x AA batteries. 


Electroluminescent (EL) Wirelight 

This amazing wire light glows when power is applied. It will add a new 
dimension to interior lighting in your car, or create effects around your stereo or 
computer. The uses are endless! Two styles are available. 


12VD0 ee 
» f=) 
Cy 


Version 

Pre wired with a 1.2m lead and 1m EL wire. 

eWhite Cat. SL-2835 eRed Cat. SL-2836 *Blue Cat. SL-2837 
eGreen Cat. SL-2838 Orange Cat. SL-2839 


All colours (ea) Were $34.95 Now $29.95 Save $5 
Hand Held Version 


Pre wired hand controller. Require 2 x AA batteries. 


OVER 5,500 PRODUCTS IN STORE -~ 








eAqua Cat. SL-2845 
eLime Cat. SL-2846 
eRed Cat. SL-2847 
Blue Cat. SL-2848 





eOrange Cat. SL-2849 


All colours (ea) Were $24.95 Now $19.95 Save $5 m= 
SEV Ele A 
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7". TFT LGD iidapueana® Colour Monitor with Infrared Remote 


to modified widescreen in some mG SOS ) 
Cat. | ? a a *Uses 2 x AAA batteries, included. oe ive 

? Measures 110 x 90 x 46mm. QC-3198 

A great 240VAC fast charger, 


and 4 x AA 1650mAh Ni-MH 


off indiv rater 


New ] 
SurfCam USB Web Camera 


Ideal for video conferencing 


$49.95 


loniser Pet Brush 





WWW. 


















This great unit combines a 300k pixel digital camera, with 
8x zoom binoculars! That means that you can capture 
clear, crisp images from a distance. As well as taking great 
photo's, it can also store up to 100 seconds of video. 
Supplied with a handy belt pouch for protection. 

Max resolution 300k (640 x 480) pixel. WAS $129.95 


1.8 Amp 6/12V Sealed Lead 
Acid Battery Charger mew 
ii’ i? 


Keep your 6V and 12V SLA 
batteries fully 
charged. When 
the battery is fully 
charged, the unit 


switches to trickle 
charge. Supplied with ‘ 
a 2.1mm DC plug 


and a lead with 











battery clips. See website for details. 


~ Cat. 
MB-3525 












Keyring Screwdrivers 

eContains a 5mm slotted, and 

#2 Phillips driver. 

eJust 55mm long (ea). 
Cat. 





TD-2012 


5 in 1 Folding Multi 
Tool with Torch 
Pliers, wire cutter, saw, bottle 
opener, knife, Phillips, and 
slotted drivers. 


— 
wis 1A 


The Amazing Flygun 


The Amazing Flygun is a spring 
powered gun that kills flies and mosquitos! 
It is fun, safe, and easy to use. You can 
become a hunter in your own home! 
Simply push the swatter onto the gun and you a 
ready to swat flies. A 1 metre long string is attache 
so the swatter doesn't get lost, you can then reload, 
again. Its fun and effective, and really does work! 


Was $9.95 Save $2 
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Hung Chang 2OMHz Dual 
Channel, 4 Trace Oscilloscope 


A great dual channel oscilloscope designed for the 
professional and enthusiast alike. Housed in a 
pressed steel cabinet with heavy duty feet and 
comprehensive control panel, it is a great, high 
quality unit. It features a large 6" screen, zero 
parallax graticule to eliminate reading errors, TV sync 
for stable synching of video signals, and high 
sensitivity input amplifiers for measurement down to 
1mV/div. See our website for a huge list of features 
and specifications. 


Programmable Digital LCD 
Soldering Station 


Was 
$199 


Cat. 
TS-1400 
This great iron features excellent temperature 
stability, rapid heat recovery, 3 programmable 


preset temperatures, and temperature adjustment 
between 150°C and 450°C. See website for details. 


During January, purchase a 
Programmable Digital LCD Soldering 
Station & we will give you a Soldering Iron 
Tip Cleaner (TS-1510 $12.95) and a Deluxe 








Automotive OBDII 
Diagnostic Plug 
Used in automotive 
diagnostic applications. Refer 
to December Silicon Chip 
Magazine for more 
information. 














Soldering Iron Tip Cleaner/Tinner 
The Goot tip cleaner/tinner goot ® 


revitalises and restores tips so 
there almost as good as new. It contains 
solder powder, and non corrosive flux, so it 
cleans and tins your tip at the same time. NE A/ 
ieee ch, iy 

Supplied in a 15g tin, it also has La, 
double sided tape, so you can i 
stick the tin to your work 












Cat. 
QC-1908 


Surface Mount Memory 
Card Sockets 


Ideal for development _.¢* 
and hobbyist 
applications, or even 
repairing existing 
units. See our 
website for full data 


sheets. — 
Multimedia Card Cat. PS-0020 $3.95 3 x White LEDs on Bayonet base - 4.5V Cat. —_ ; a 
Memory Stick Cat. PS-0022 $3.95 6 x White LEDs on MES base - 6V. Cat. ZD-0300 $19.95 fo) 
Secure Digital Cat. PS-0024 $3.95 6 x White LEDs on Bayonet base - 12V. Cat. ZD-0302 $21.95 ey 
XD Card Cat. PS-0026 $4.95 12 x White LEDs on MES base - 6V. Cat. ZD-0304 $21.95 

Smart Media Cat. PS-0028 $4.95 12 x White LEDs on Bayonet base - 12V. Cat. ZD-0306 $27.95 

Compact Flash Cat. PS-0030 $5.95 12 x White LEDs on MR16 (Halogen Type) base 12V Cat. ZD-0315 $29.95 

4in 1-MMC, SD, Cat. PS-0032 $14.95 12 x Red LEDs for Car Tail Lamp - 12V Cat. ZD-0312 $18.95 

Memory Stick, Smart Media 12 x Amber LEDs for Car Indicators - 12V Cat. ZD-0314 $19.95 

3.6V Cordless Screwdriver DURATECH Soldering Kit 


with Pivoting Handle 
Nothing beats the 
convenience 
of a cordless 
screwdriver when 
you have numerous screws to install or 
remove from a job. It features a powerful 
motor, forward & reverse switch, safety 
power lock, 6 torque settings and 
reversible Phillips/Flat driver bit. See 
website for details. 


N ew ] Ww 








Cat. 
TD-2495 


1000V - 7 Piece Screwdriver Set 


GS and DVE tested and approved to 1000V. They 
feature red rubber grip handles and insulation right to 
the tip. 
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$29.95) FREE! That's an additional $42.90 





(am Replace Your Incandescent 
~—— 
a 


ap 






Antistatic Desoldering Tool (TH-1865 


bench or soldering station 


value ABSOLUTELY FREE! 
A total saving of over $100! 

















Cat. 
TS-1512 





Lamps with LED Style Globes! ,. 
LEDs are much more efficient, and less fragile than 2 vi 
filament globes. LEDs mounted on standard Bayonet, - ) 
Miniature Edison Screw (MES), and MR16 Halogen bases 
provide excellent replacements in many applications, 


consuming less power and lasting much longer. D = 
oy 3 
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See our website for individual details. 







Great starter pack! 
Includes a 25W 
Duratech soldering 
iron, quality stand 
and sponge, 
solder, and a 
desolder wick. 


40 Watt Soldering Iron 
—, = 





Ideal for the hobbyist and handy person. It has a 
stainless steel barrel, and strong impact resistant 
handle. Fully electrically safety approved. See our 
website for the entire range! : 

TS-1650 

Butane Gas 

Suitable for any of our gas 
powered soldering irons, 
torches, and glue guns. 
Includes 5 different adaptors 
which cover most different 
nozzles. 150g can. Mail order 


customers - aerosols must be 
sent by road freight only. 


Cat. 
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1g Solder Roll DURATECH 
60% Tin/40% Lead 
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Two sizes available, 
0.71mm and 1mm 
diameters. 0.71mm is 
ideal for fine work 
with IC’s and all fine 
soldering. 1.00mm is 
better for terminals, 
cable, and larger jobs. 
Both are resin cored. 
0.71mm Cat NS-3002 
1.0mm Cat NS-3015 
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Short Circuits 2 
Project Book 









Short Circuits Volume 2 
Once you have the basic skills and knowledge either from a School 
Design and Technology course, or tackling Short Circuits Volume 1, you 


can now have some real fun! With this book (and the associated project Soft cover, 
packs — see below), you can make such things as; a mini strobe light full colour, 
‘ : : 205 x 275mm. 


















police siren, mini organ, a couple of powerful radio transmitters, an FM 
radio, even a ‘Knight Rider’ scanner! All components are fully described 
and explained, along with tutorials on soldering iron and multimeter use. 
All projects are safe and powered by a 9V battery. See website for full 
details on the Short Circuits Learning Systems and individual projects. 


Jiminy! What’s That Cricket Noise? 
This fun project makes the 
distinct sound of a cricket 
when triggered by a 
hidden microphone. 
Someone walks into 
the room, says 
something, and next 
thing this loud cricket starts to chirp! 
a Hours of fun. PCB and all other parts NEW xi 
including microphone supplied. ae 


LEARNING ELECTRONICS 

iS FUN! 
Sound Like a Dalek 
This project will 
change your voice into 
that metallic sounding 
robot so familiar in 
space adventure 
movies. PCB and parts 
supplied. Connect it to the ‘No 
Brainer’ amp and get really scary! 
Cat 


Cat. 
Countdown Timer 


This neat project enables you 
to dial a time you want to 
elapse before you want 
something to happen, say 
the exposure of a camera 
shutter, or an electrically operated % 
door to stay open. At the end of the 
timed period (seconds to many ee 
minutes) a relay is energized which 


can switch something on or off. PCB oe 
and all parts supplied, including relay. 43-8202 
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"No Brainer" Amplifier 


This amp is so easy to build, 
it’s a no brainer! It will, 
however, give a 
powerful output to 
bring your Discman, 
sound card, etc. alive! 
Speaker supplied. Two required 
for stereo. PCB and relevant 
parts included. 
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Casino! Electronic Dice New kit FM Radio with Electronic Tuning agent 








— 


/ This is a true state-of-the-art 88-108MHz FM 
fa radio with electronic station tuning and powerful 
amplifier included. It has a voltage regulated 
power supply and works really well. . Y 
Your friends won't believe you ¥ 
built it. PCB and all board 
parts supplied. 


Cat. 
4)-8238 


AC/DC Current Clamp 


At the press of a button 
"roll", 6 light emitting 
diodes flash briefly, and 
only one stays lit, 
representing a number 
between 1 and 6. Truly, 
truly random and never 
runs off the table. PCB 
and all parts supplied. 


Cat. 
4)-8222 


YOUR LOCAL JAYCAR STORE Valve Audio Pre-Amp Kit xéwrit 
— 
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This is just a sample of over 20 
kits available in the Short 
Circuits 2 range. See our 

website for all available kits. 
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Ref: Silicon Chip November 2003. 
Add to KC-5370 fora stereo valve 
preamp. Powered from 
KC-5370, so no extra power is 
required. Kit supplied with 
PCB, valve, and all 
electronic components. 


KC-5371 

Serial PIC Programmer Kit 
Ref: Silicon Chip 4 

September 2003. 
Supports standard 
and ‘in circuit’ PIC 
programming. 

eKit supplied with 
PCB, and all 


electronic 
components. 


Cat. 
KC-5367 


Prices valid to 31st January 2004 



























SOMHz Frequency Meter Kit 
Ref: Silicon Chip October 2003. 

Very accurate, large 8 digit display. 

Kit supplied with PCB, laser cut silk 
screened panel, 

pre-programmed micro, and all specified 
electronic components. 


Cat. 





KC-5369 





PC IR Interface Kit 


Ref: Silicon Chip August 2003. 
elnterface with popular PC based 
DVD and MP3 player software. 
eKit supplied with PCB, and all 
electronic components. 


Cat. 
KC-5366 
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This simple adaptor 
allows commonly 
available electret lapel 
and headset microphones 
to be used with public 
address systems. It 
features a balanced 
output and is built into 
a compact case that can 
be clipped to a belt or 
slipped into a pocket. 


By JOHN CLARKE 


Lapel microphone 
adapter for PA systems 


HILE STANDARD HANDHELD 
microphones are generally used 
for most public address (PA) applica- 
tions, there are times when a lapel mi- 
crophone is much more convenient. A 
lapel microphone not only frees up a 
user’s hands but also allows the wearer 
to roam about easily. They are ideal 
when giving talks and lectures, and for 
certain types of theatre work. 
Another advantage of lapel micro- 
phones is that they provide a reason- 
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ably consistent output, even when 
the person speaking turns their head. 
That’s because a lapel microphone is 
usually clipped to the user’s clothing 
around the chest area and so remains 
at a similar distance from the mouth 
regardless of head movement. By con- 
trast, hand-held microphones must 
always be held close to the mouth, 
otherwise the signal level will vary 
drastically. 

Lapel microphones are generally 










available in two forms. By far the 
most common form for PA use at the 
present time is the radio microphone. 
This consists of the lapel microphone 
itself plus a small radio transmitter 
which is worn by the user — eg, inside 
a shirt pocket or by attaching it to a 
belt. The signals from the transmitter 
are picked up by a corresponding re- 
ceiver which then feeds the signal to 
the PA system. 

The big advantage of the radio 
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S& LAPEL MICROPHONE ADAPTOR 


Fig.1: the circuit uses op amps IC1a & IC1b to provide a balanced output signal, while relays RLY1 & RLY2 shunt 
the signal to ground when activated, to provide muting. 


microphone is that it allows the user 
to roam freely over several tens of 
metres without being tethered to a 
lead. However, this freedom comes 
at a high cost, with complete radio 
microphone systems typically cost- 
ing around $600. 

Despite its advantages, this high 
cost cannot always justified, especially 
when full use of the radio transmitting 
feature is not exploited. This particu- 
larly applies to applications where 
the user doesn’t need to roam too far. 
In those situations, a much cheaper 
solution is to dispense with the radio 
system and instead use a tethered lapel 
microphone — ie, one that’s tethered to 
the PA amplifier via a lead. 
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However, obtaining such a wired 
lapel system is quite another matter. 
Music shops are keen to sell the wire- 
less microphones but are usually at 
a loss when asked to supply a wired 
type. The older-style dynamic lapel 
microphones simply no longer ap- 
pear to be available, while the smaller 
electret microphones require a power 
source. 

So why can’t you simply use an 
electret microphone and power it from 
the phantom supply that’s sometimes 
available in PA mixers? Unfortunately, 
it’s not as simple as that, for a couple 
of reasons. 

First, many mixers do not have 
phantom power and if they do, the 





Uses standard electret lapel 
microphone 


Adaptor attached to belt or in 


pocket 

Battery powered (9V) 
Balanced output 
Muting facility 
Battery indicator 


current available is well in excess of 
that required for an electret micro- 
phone. Electrets require only 0.5mA 
or less for correct operation, whereas 
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Parts List 


_1 PC board, code 01101041 (86 
x 64mm) for Jaycar and DSE 
cases; or code 01101042 (81 
x 61mm) for Altronics case 

1 case measuring 135 x 70 x 
24mm with battery compart- 
ment (DSE Cat. H 2949 
(grey), Jaycar Cat. HB 6510 
(black), Altronics H 0342 
(grey)) 

2 panel labels, 59 x 16mm and 
114 x 50mm 

1 belt/pocket clip (Farnell 353 
6294 (grey) or 353 6282 
(black)) 

1 lapel microphone (Jaycar AM- 
4092 or Altronics C 8907 or C 
8913) 

2 5V reed relays (RLY1, RLY2) 
(Jaycar SY 4036) 

1 double-pole 3-position (DP3W) 
slide switch (S1) with 2 x M2.6 
mounting screws (Altronics S 
2030) 

1 3.5mm PC board socket (Jay- 
car PS 0133) or 3-pin chassis 
male miniature XLR connector 
(Altronics P 0891) — see text 

1 right angle stereo 6.35mm jack 
plug to 3-pin XLR line plug 
lead (Altronics P 0902 XLR 
line plug and P 0047 jack) 

5 metres of dual-screened 
microphone cable (Altronics 
W 3028) 


the phantom power from a PA mixer 
is usually between 14mA and 60mA 
— enough to destroy an electret unless 
precautions are taken. 

Second, an electret microphone pro- 
vides only a single “unbalanced” out- 
put. This means that there are just two 
output connections — ie, the shield and 
the signal wire. However, any leads 
that are several metres long or more 
in a PA system can readily pick up 
50Hz mains frequency hum which is 
then amplified and fed through to the 
loudspeakers as an annoying buzz. 


Balanced output 

The way around this problem is 
to use what’s known as a “balanced” 
output. This type of output has two 
signal outputs plus a shield lead, with 
one output inverted with respect to 
the other. 
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1 stereo 6.35mm metal line 
socket (Altronics P 0080A, 
Jaycar PS 0194)) 

1 9V battery clip lead 

1 9V battery 

3 M3 x 6mm screws 

1 M3 x 10mm countersunk screw 

1 M3 x 20mm countersunk screw 

1 M3 x 10mm tapped spacer 

1 50mm cable tie 

13 PC stakes 


Semiconductors 

1 TLO72 dual op amp (IC1) 

1 BC328 PNP transistor (Q1) 

1 4.7V 1W zener diode (ZD1) 

1 1N5819 Schottky diode (D1) 

2 1N4148, 1N914 diodes 
(D2,D3) 

1 3mm green LED (LED1) 


Capacitors 

1 470uF 16V PC electrolytic 
4 100uF 16V PC electrolytic 
1 22uF 16V PC electrolytic 
2 10uF 16V PC electrolytic 
1 100nF MKT polyester 

1 1nF MKT polyester 


Resistors (1% 0.25W) 
1 100kQ 1 6802 
1 22kQ 2 5602 
6 10kQ 1 2200 
2 6.8kQ 2 1002 
1 1kQ 1 220 





In this case, both signal leads still 
pick up mains frequency hum but be- 
cause the lines are balanced, the hum 
signal can be rejected to just leave 
the wanted microphone signal. This 
is done in the PA mixer — it receives 
the balanced signal and subtracts the 
non-inverted microphone signal from 
the inverted microphone signal. This 
removes the mains hum signal, since 
the same signal will be present in both 





Specifications 


Frequency response: 16Hz to 
16kHz (actual response depends 
on the microphone used) 


Output level: typically 100mV 







Current consumption: 4mA when 
on, 11mA on mute, 0.1.A when off | 


leads. By contrast, the microphone sig- 
nal is doubled, since subtracting an 
inverted signal from the non-inverted 
signal gives twice the signal level. 


Lapel microphone adapter 

That’s where the Lapel Microphone 
adapter comes in — it not only pro- 
vides power to a standard electret 
microphone but also includes all the 
necessary circuitry to provide bal- 
anced output signals. In addition, it 
also includes a muting facility which 
shorts the signal output to ground, so 
that sound is no longer heard through 
the PA system. This muting function 
is completely silent in operation — ie, 
there are no clicks and pops in the 
sound when the muting is switched 
in or out. 

As shown in the photos, the unit is 
housed in a small case which contains 
a separate battery compartment. The 
lapel microphone plugs into a socket 
at the top of the case, while the output 
lead plugs into a 6.35mm stereo socket 
on one side. 

A single 3-position slide switch is 
used to switch the power on/off and to 
select the muting. An adjacent green 
indicator LED flashes when the power 
is switched on and this can also be 
used to indicate the battery condition. 
A bright flash indicates a good battery, 
with the LED becoming increasingly 
dim as the battery goes flat. 

In addition, the LED serves as an 
indicator by glowing faintly when the 
switch is in the Mute position. It also 
flashes brightly and decays when the 
unit is switched off, to acknowledge 
the switch selection. 


Circuit details 

Fig.1 shows the full circuit details 
of the Lapel Microphone Adaptor. It 
includes a dual op amp package (IC1) 
to do the audio signal processing, plus 
two relays to shunt the signal on each 
balanced line to ground during mut- 
ing. Power for the circuit is derived 
from a 9V battery and is applied via 
reverse polarity protection diode D1 
and power switch S1. 

The electret microphone is plugged 
into a mini XLR male socket or a 
3.5mm jack socket, depending on the 
type of electret used. It is powered 
from the 9V battery via 1kQ & 22kQ 
resistors and a 100uF filter capacitor. 
This decoupling is necessary to keep 
supply noise and ripple from degrad- 
ing the microphone signal. 
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This is the view inside the completed prototype. The 6.35mm jack socket has its 
outer cover removed and is secured to the PC board using a cable tie. The socket 
is then further secured by its threaded boss when the lid is fastened down. 


The output signal from the micro- 
phone is fed to the pin 5 (non-invert- 
ing) input of op amp IC1a via a 100nF 
capacitor. This capacitor and its asso- 
ciated 100kQ resistor roll off the low- 
frequency response below 16Hz 

Note that IC1a’s pin 5 input is biased 
at half-supply (ie, Vcc/2) viathe 100kQ 
resistor which is connected to a voltage 
divider consisting of two 10kQ resis- 
tors across the 9V rail. This allows the 
op amp’s output to swing symmetri- 
cally above and below Vcc/2. 

ICia is wired as a non-inverting 
buffer stage and provides an output 
which is in phase with the microphone 
signal. By contrast, IC1b is connected 
as an inverting amplifier. It operates 
with a gain of -1, as set by the two 10kQ 
input and feedback resistors. 

IC1b is fed from IC1a’s output (pin 
7) and provides a complementary out 
of phase signal at its pin 1 output. The 
1nF capacitor across the feedback re- 
sistor rolls the signal off above about 
16kHz to ensure stability. 

As a result, IC1a’s output provides 
the in-phase signal while IC1b’s output 
provides the out-of-phase (or inverted) 
signal. The op amp outputs are then 
AC-coupled to the output socket via 
series 10uF capacitors and 560Q re- 
sistors. The 560Q resistors provide a 
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nominal 600Q output impedance and 
prevent the op amps from oscillating 
(due to the extra capacitance) when 
the balanced microphone cable is 
connected. 

The 10uF capacitors are necessary to 
remove the DC levels that are present 
at the outputs of IC1a and IC1b. 


Muting 

As previously mentioned, the out- 
puts can be muted and this is achieved 
using relays RLY1 and RLY2 which 
short the outputs to ground when 
powered. 

In addition, the outputs are muted at 
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RMA-02 


Studio Quality 
High Power 
Stereo Monitor 
Amplifier 


of Professional Broadcast Audio Equipment 





Designed for Professional Audio Monitoring during Recording and Mastering Sessions 
The Perfect Power Amplifier for the 'Ultimate' Home Stereo System 
For Details and Price of the RMA-02 and other Products, Please contact Elan Audio 


switch-on. This is necessary because 
when power is initially applied to op 
amps [Cla & IC1b (via switch Sib), 
their outputs quickly rise to half supply 
(Vcc/2). Without muting, this voltage 
would be coupled into the PA system 
and cause large switch-on thumps. To 
circumvent this, relays RLY1 & RLY2 
are switched on at power up to short 
the signal outputs to ground until the 
voltages settle. 

The relays are switched via switch 
Sia and its associated circuitry based 
on transistor Q1. This works as fol- 
lows. 

Switch S1 is a double-pole 3-posi- 
tion switch and when S11 is in position 
1, no power is applied to the circuit. In 
position 2, Sib’s contacts feed power 
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JAYCAR & DSE BOX VERSION 


Fig.2: here are the parts layouts for the two different PC board versions 
(Altronics top, Jaycar & DSE bottom). Make sure that all polarised parts 
are correctly oriented and that the correct component is installed at 
each location. Note that the Altronics version uses an XLR connector for 
the microphone (ie, there’s no provision for a 3.5mm socket). 


to op amp IC1, while the correspond- 
ing contacts in S1a connect transistor 
. Q1’s 10kQ base resistor to ground viaa 
100Q resistor. As a result, Q1 turns on 
and applies power to the relays. 

As shown on Fig.1, the relay coils 
are connected in series, with one side 
going to ground via a 470yF capacitor 
and 680Q resistor connected in paral- 
lel. Initially, the 470uF capacitor is dis- 
charged and so the full 9V is applied 
across the series-connected relay coils 
—ie, 4.5V for each relay. This is quite 
sufficient to activate the 5V relay coils 
and close the contacts. 

As the 470uF capacitor charges, 
the voltage across the relay coils de- 
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creases. However, the relays remain 
closed because their dropout voltage is 
much lower than the voltage required 
to activate them. The 680Q resistor sets 
the minimum voltage across the relay 
coils to around 2.7V per relay. This 
resistor is included to reduce the cur- 
rent drawn from the battery while the 
relays are closed. 

The resistor and capacitor also cause 
LED1 to momentarily flash when the 
power is switched on. Initially, when 
power is applied and the 470yF ca- 
pacitor is discharged, LED1 is fed via 
a 4.7V zener diode (ZD1) and the se- 
ries 220Q resistor. The LED will glow 
brightly with a fresh battery but as the 





This close-up view shows the wiring 
details to the double-pole 3-position 
slide switch. The three switch 
terminals at the top connect to their 
corresponding PC stakes via short 
lengths of tinned copper wire. 


battery voltage falls to around 7.2V, 
there will be insufficient current to 
light it at full brightness. 

It works like this: since there is 4.7V 
across ZD1 and a nominal 2V across 
the LED, this leaves only 0.5V across 
the 220Q resistor when the battery is 
at 7.2V. As a result, the LED current 
is only about 2.3mA and so the LED 
will only glow dimly. 

By contrast, if the battery is at 9V, the 
resistor will have 2.3V across it and so 
the LED current will be around 10mA. 
As a result, LED1 will glow brightly. 
However, the LED does not light for 
long, as the 470uF capacitor quickly 
charges via the relay coils and turns 
LED1 off again. 

When S1 is placed in position 3, IC1 
is still powered but Q1’s 10kQ base 
resistor is disconnected from ground. 
As aresult, the 22uF capacitor is now 
left to supply Q1’s base current for a 
short time as it charges towards the 
9V supply rail via the two series 10kQ 
resistors. After about 1s, Q1 switches 
off and the relays also turn off, thereby 
releasing the shorts across the output 
lines from IC1a and IC1b. 

Diode D3 quenches the back-EMF 
voltage that’s generated when the relay 
coils are switched off. This back-EMF 
voltage is further damped by the 100pF 
capacitor at D1’s cathode. 

Note that the muting can be reac- 
tivated at any time by switching S1 
back to position 2, so that the relays 
are switched on again. In addition, 
when the power is fully switched off 
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(S1 switched to position 1), the relays 
remain on for one second while the 
22uF capacitor charges. This ensures 
that IC1 is fully powered down before 
the relays are switched off, to prevent 
loud switching thumps in the PA sys- 
tem. 

As a further precaution, the 100uF 
capacitor that’s used to decouple IC1’s 
supply rail is quickly discharged via 
a 100Q resistor and position 1 of Sia. 
Diode D2 is included to ensure that 
the 470uF capacitor also discharges, 
so that the relays turn on if power is 
quickly applied again. 

The 22Q resistor in series with pin 8 
of IC1 limits the surge current through 
the switch when power is applied. 
Similarly, the 100Q resistor at position 
2 of S1a limits the discharge cur- 
rent from the associated 22uF 
capacitor when S1a switches 
this contact to ground. 


(( 


Construction ' 


The assembly is straightforward 
since all the parts are mounted on a 
single PC board. There are two board 
versions: one coded 01101041 (86 x 
64mm) to suit a Jaycar or Dick Smith 
Electronics (DSE) case; and one coded 
01101042 (81 x 61mm) to suit an Al- 
tronics case. 

Note that the Altronics version as- 
sumes the use ofa mini XLR socket for 
the microphone. There’s no provision 
for a 3.5mm socket on this board. 

Regardless of its origin, the specified 
case measures 135 x 70 x 24mm and 
includes a separate battery compart- 
ment. A small panel label measuring 
59 x 16mm is affixed to the top panel 
of the case. 

Begin by checking the PC board for 
any possible shorts between tracks or 





breaks in the copper pattern. Check 
also that the hole sizes are correct. Note 
that a cutout will need to be made in 
the board to provide space for a mini 
XLR panel-mount socket if you are 
using a lapel microphone fitted with 
a mini XLR (female) plug. 

The XLR cutout is shown as an out- 
line on the PC board. You also need to 
file the edge of the PC board slightly 
where shown, to allow room for the 
XLR securing nut to encroach into the 
PC board space. 

Alternatively, if you are using a 
microphone with a 3.5mm jack plug, 























you can use a PC-mount 3.5mm socket 
instead. In that case, you won’t need 
to make the cutout. 

You should also check that the two 
front corners of the PC board have 
been cut out to the shape shown. 
These cutouts are necessary so that 
the board clears the internal pillars 
in the case. 





Value uF code IEC Code EIA Code 7 
100nF O.ipF 100n 104 ’ 
inF .001nF 1n0 102 q 









4-Band Code (1%) 

brown black yellow brown 
red red orange brown 
brown black orange brown 
blue grey red brown 
brown black red brown 
blue grey brown brown 
green blue brown brown 
red red brown brown 
brown black brown brown 
red red black brown 


5-Band Code (1%) 

brown black black orange brown 
red red black red brown 

brown black black red brown 
blue grey black brown brown 
brown black black brown brown 
blue grey black black brown 
green blue black black brown 
red red black black brown 
brown black black black brown 
red red black gold brown 
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Fig.3: here are the full-size etching patterns for the two versions of the PC board (Jaycar & DSE left; Altronics right). 





A right-angle stereo 6.35mm jack plug to 3-pin XLR line plug lead is used to 
connect the balanced output signal from the Lapel Microphone Adaptor to the 


PA amplifier. 


Fig.2 shows the assembly details for 
the two versions. Start by installing all 
the PC stakes at the wiring and switch 
terminal points, then install the resis- 
tors, diodes D1-D3, zener diode ZD1 
and the IC. Make sure you place each 
component in its correct position and 
with the correct orientation. 

Table 1 shows the resistor colour 
codes but it’s also a good idea to check 
the values using a digital multimeter 
as some of the colours can be difficult 
to distinguish. 

The relays and transistor Q1 can 
go in next, followed by the capaci- 
tors. Be sure to install the electrolytic 
capacitors with the polarity shown. 
The 3.5mm socket can also now be 
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installed if it is being fitted. 

The 3-position switch (S1) is mount- 
ed on its side, with its top face aligned 
with the edge of the PC board. Five 
of its bottom terminals are soldered 
directly to the previously installed PC 
stakes as shown on Fig.2, while three 
of the top terminals connect to their 
PC stakes via short lengths of tinned 
copper wire. 


Drilling the front panel 

The front panel can now be drilled 
to accept the switch, LED and micro- 
phone input socket. That done, attach 
the front panel label, then attach the 
front panel to the PC board assembly 
by installing the supplied switch 





screws and by fitting the securing nut 
to the 3.5mm jack socket. 

That done, the LED’s leads can be 
bent at right angles about 4mm from 
its body and the LED slipped into po- 
sition so that it protrudes through the 
front panel. Adjust its leads as neces- 
sary and make sure that it is oriented 
correctly before finally soldering it 
into position. 

In particular, note that:anode lead 
(A) is the longer of the two. This lead 
goes towards the bottom edge of the 
PC board as shown on Fig.2. 


6.35mm jack socket 

A hole is needed in the side of the 
box for the 6.35mm jack socket which 
is used without its outer cover. Mark 
the hole location with the case clipped 
together, noting that the socket sits 
directly on the PC board and against 
the battery compartment. 

The mounting hole must be drilled 
and reamed out to 10mm diameter, 
which will not be large enough for the 


_threaded section of the socket. That 


done, place the PC board in the case 
and secure it in position using three 
M3 screws (two at the top and one at 
bottom right). 

Next, position the socket in its 
mounting hole and tighten down 
the case lid with the four self-tap- 
ping screws supplied. Now heat the 
socket using your soldering iron until 
the plastic case begins to melt, at the 
same time pressing the case together 
so that it forms a tight fit around the 
socket and closes correctly. 

Finally, remove the iron and wait 
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Fig.5: this artwork can be used as a 
drilling template for the front panel. 


for the heated case to cool. 

The case will now have formed a 
moulding around the threaded section 
of the 6.35mm jack socket. It should 
then be prised open again and the 
socket secured in position using a 
cable tie which passes through a hole 
in the PC board and then around the 
edge of the board. 

To further secure the socket, a 10mm 
MS spacer is installed on the PC board 

‘adjacent to it so that the lid can be 
firmly screwed down at this point. To 
do this, the mounting post in the base 
of the case adjacent to the socket is 
drilled out to 3mm and this hole goes 
right through the case. In addition, you 
have to drill out the post in the case 
lid directly above this point. 

That done, countersink the holes 
and cut off the post in the lid using 
a sharp utility knife. The 10mm M3 
spacer can then be fitted in position 
and secured using an M3 x 20mm 
screw installed from the bottom of 
the case as shown in Fig.4. 

All that remains now is to complete 
the wiring to the stereo socket and con- 
nect the battery clip lead. Note that the 
leads from the battery clip will have to 
be fed through from the battery com- 
partment before soldering them to the 
supply terminals on the PC board. 


Testing 

To test the unit, apply power and 
check that the relays close and that the 
LED flashes. If not, check that transis- 
tor Q1 has been installed correctly and 
check its associated components. If the 
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Fig.4: this diagram 
shows how the M3 
x 10mm tapped 
spacer is secured 
to the PC board. 
This helps secure 
the 6.35mm socket 
when the lid is 
screwed down. 
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Fig.6: this is the full-size artwork 
for the case label. 





relays do close but the LED doesn’t 


flash, check that the LED has been in- 


stalled with the correct polarity and 
check the orientation of ZD1. 

Finally, check that pins 1 & 7 of 
IC1 are at about 4.5V (ie, Vcc/2). This 
voltage should also be present on pins 
3 & 5 (ie, the non-inverting inputs). If 
everything checks out, then it is likely 
that the unit is working correctly and 
is can be tested by connecting it to a 
PA system and plugging in a micro- 
phone. 





5 Extra Tx units - $32 45 
Two and ten channel versions also available. 


Infrared RC 12-Channel Relay Board f 

Control 12 onboard relays with — 
ncluded IR remote control unit. 
Relays in 2 groups of 8and 4. | 
Each group can be momentary — 
or toggling. 15m+ range. 
12VDC/500mA. 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


CIRCUIT 


Low cost burglar 
alarm for boats 


This low-cost burglar alarm 


employs a 12V strobe light and a 
truck reversing horn as the visible 
and audible alarm outputs while the 
alarm itself is a 12V horn relay and 
some pressure mat switches. 

This simple approach has the 
benefit that the alarm continues to 
operate even if the entry point is 
immediately closed and it draws 
no current while in the armed 
condition. To make it independent 
of the boat supply it runs from a 
single 12V or two 6V alkaline lan- 
tern batteries connected in series. 
These should last well in excess of 
two years. 

An advantage of a lantern bat- 
tery is that it will last less than 
an hour while powering the alarm 
in its active role. This means the 


As you can see, we pay good mon- 
ey for each of the “Circuit Note- 
book” contributions published in 


SILICON CHIP. But now there’s an 
even better reason to send in your 


62 SILICON CHIP 


alarm system will not seriously 
contravene noise pollution laws. 
If there are very strict noise regula- 
tions in your area, you can fit an 
alarm timer, available from some 
electronic shops, in the circuit be- 
tween the battery positive and the 
key switch. 

The key switch can be installed 
in the cockpit bulkhead and con- 
nects to two normally open (NO) 
switches wired in parallel. One 
switch is a pressure mat placed on 
the cockpit floor near the entry, un- 
derneath a suitable piece of carpet 
or pliable cover. If a pressure mat 
is unsuitable, the main entry can be 
protected by a mechanical switch 
such as an automobile boot lid or 
door courtesy light switch. 

The second switch can be used to 
protect against entry through a for- 
ward hatch or second wheelhouse 
door. Any number of normally open 


circuit idea: each month, the best 
contribution published will win 
a superb Peak Atlas LCR Meter 
valued at $195.00. 

So don’t keep that brilliant circuit 
secret any more: sketch it out, 
write a brief description and send 
it to SILICON CHIP and you could 
be a winner! 


WIRING DIAGRAM 


(NO) switches can be installed in 
this system, all wired in parallel. 

If the alarm is tripped, the relay 
closes and latches on due to the wir- 
ing of its contacts and the horn and 
strobe light are powered. 

The suggested truck reversing 
horn is the Hella 6023 intermit- 
tent reversing buzzer which has 
an 85dB sound level and a current 
drain of 0.9A at 12V. The suggested 
strobe is a Hella 1657 which has an 
amber lens in a weatherproof hous- 
ing. This strobe flashes about once 
per second and the current drain at 
12V is 0.25A. 

The strobe can be installed out- 
side on deck or in the main cabin 
where its flash will be seen through 
most ports and windows. Wiring to 
both the warning horn and strobe 
light should be concealed. 

Dave Jeanes, 

Banora Point, NSW. ($35) 
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Remote alarm for 


smoke detector 


This alarm circuit was designed 
to monitor a mains-powered smoke 
detector located in a shed (which is 
used to house dog kennels). It pro- 
vides complete isolation from the 
mains so that low-voltage (12V) 
cabling could be run to the alarm 
circuit which is located inside the 
house. 

In operation, the alarm signal (I) 
from the smoke detector is recti- 
fied using bridge rectifier BR1 and 


Yes-No indicator has 
zero standby current 


This circuit produces a random “Yes” 
or “No” with a single button press — in- 
dicated by the illumination of a red or 
green LED. The circuit has two advan- 
tages over similar circuits. 

First, it uses just a single momentary 
contact pushbutton, so no on-off switch 
is required. When the pushbutton is 
pressed, an oscillator comprising the 
10nF capacitor and 22kQ resistor at pins 
1 & 2 is almost immediately stopped by 
FET Q1, which pulls the oscillator’s tim- 
ing capacitor to the positive rail. 

However, the 220nF capacitor and 

continued on page 64 
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then fed to optoisolator OPTO1 via 
resistor R3. This in turn drives the 
gate of SCR1 which turns on and 
activates a piezo siren with inbuilt 
oscillator. 

Power for the circuit is derived 
via mains transformer T1. This 
drives a full-wave rectifier based 
on diodes D1 & D2 to produce 
around 9V DC and this is then ap- 
plied to the alarm circuit via switch 
$1. Capacitor C1 filters the supply 
rail, while LED1 provides power-on 
indication. 

When the alarm is triggered, it 


latches on until reset by S11 (ie, the 
switch must be opened and then 
closed again). 

Finally, a relay could be con- 
nected between pins 1 & 2 toswitch 
larger loads than the piezo siren 
— eg, to turn emergency lights on. 

Troy McDonaugh, 

Loganholme, Qld. ($35) 

Editor’s Note: this circuit is recom- 
mended for experienced construc- 
tors only. In particular, note that all 
parts to the left of the MOC3021 
optocoupler, including BR1 and R3, 
are at mains (240VAC) potential. 
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Battery charger 


regulator 

Most off-the-shelf car battery 
chargers cannot not be left con- 
nected to the battery for long 
periods of time as over-charging 
and consequent battery damage 
will occur. This add-on circuit is 
placed in series with the battery 
being charged and is powered by 
the battery itself. 

In effect, the circuit uses a high- 
current Mosfet to control the charg- 
ing current and it turns off when 
the battery voltage reaches a preset 
threshold. 

Power for the circuit is fed from 
the battery to 3-terminal regulator 


Yes/No Indicator — 
continued from page 63 


470kQ resistor in the gate circuit of 
Q1 introduce a tenth of a second’s de- 
lay, so that about 250 oscillations take 
place before the clock is stopped. Due 
to variations in charge on the circuit’s 
capacitors, as well as voltage and tem- 
perature variations, and the unpredict- 
ability of when the pushbutton will be 
pressed, randomness is assured. 

The circuit has a high degree of 
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REG1 which provides 8V. LED1 in- 
dicates that the battery is connected 
and that power is available. 

The 555 timer IC is configured 
as an astable oscillator running at 
approximately 100kHz. It feeds a 
diode pump (D1 & D2) to generate 
adequate gate voltage for Mosfet 
Q3, enabling it to turn on with 
very little on resistance (typically 
14 milliohms). 

With the Mosfet turned on, 
current flows from the charger’s 
positive terminal so that charging 
can proceed. The battery voltage 
is monitored by 10kQ pot VR1. 
When the wiper voltage exceeds 
the conduction voltage of zener 
diode ZD1, transistor Q1 turns on 


randomness because it takes advan- 
tage of a near-perfect complementary 
square waveform at pins 10 and 11 of 
the 4047 IC. The oscillator frequency 
(available at pin 13) is passed through 
an internal divide-by-2 circuit in the 
4047. This appears at pin 10 (Q), and 
is inverted at pin 11 (Q-bar), thus as- 
suring a near perfect 50:50 duty cycle 
for the two LEDs. 

Note, however, that the “impartial- 
ity” of the circuit is partly contingent 
on the value of the 10nF capacitor 


and pulls pin 4 (reset) low to switch 
off the 555 and remove gate drive 
to the Mosfet. 

This process is progressive so 
that the cycle rapidly repeats itself 
as the battery charges. Eventually, 
a point is reached when the battery 
approaches its charged condition 
and the cycle slows right down. 

Transistor Q2 and LED2 function 
as a cycle indicator. When the bat- 
tery is under charge, LED2 appears 
to be constantly on. When the bat- 
tery is fully charged, LED2 briefly 
flicks off (charging) and returns to 
the on state (not charging) for a 
longer period. 

Paul Walsh, 

Montmorency, Vic. ($40) 





and on a reasonably equal current 
flow through both LEDs. 

Over five trials, the Yes-No Indi- 
cator scored 142 Yes, 158 No, with 
Yes falling behind No in the fourth 
trial. Because the circuit only works 
while switch S1 is pressed, standby 
current is zero, therefore a miniature 
12V battery may be used to power it. 
In this case the circuit could be used 
thousands of times before the battery 
would run flat. 

The circuit has a further potential 
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Video tracer for 
trouble-shooting 


This circuit was designed as an 
aid to installers and maintainers 
of video systems. It is basically a 
video sync separator (IC1) followed 
by a LED and buzzer driver (IC2, 
QI & Q2). 

In use, the device is connected 
to a video cable and if there is 
video present, the LED will flash 
at about 10Hz. If there is no video, 
the LED flashes briefly every couple 
of seconds. 

A buzzer can also be switched in 
to provide an audible indication. 
The buzzer is particularly useful 
when tracing cabling faults or try- 
ing to find a correct cable amongst 
many, where it is difficult to keep 
an eye on the LED. 

Another use for the buzzer op- 


tion is to provide a video fault 
indication. For example, it could 
be inserted in bridging mode, with 
switch S1 in high impedance mode 
(position 2)) across a video line and 
set to alarm when there is no video 
present. If someone pulls out a cable 
or the video source is powered off, 
the alarm would sound. 

IC1 is a standard LM1881 video 
sync separator circuit and 75Q ter- 
mination can be switched in or out 
with switch S1a. The other pole of 
the switch, S1b, turns on the power. 
The composite sync output at pin 
1 is low with no video input and it 
pulses high when composite sync 
is detected. 

These pulses charge a 100nF ca- 
pacitor via diode D1. When there 
is no video at the input, oscillator 
IC2b is enabled and provides a short 
pulse every couple of seconds to 


flash the LED. 

The duty cycle 

is altered by in- = 

cluding D2, so that 

the discharge time 

for the 10uF capacitor ' 
is much shorter than the charge 
time. The short LED pulse is used 
as a power-on indicator drawing 
minimal average current. 

When video is present at the 
input, IC2b is disabled and IC2d is 
enabled. The output of IC2d pro- 
vides a 10Hz square wave signal to 
flash the LED. 

The buzzer is controlled by 
switch S2. In position 2 the buzzer 
will sound when there is video 
at the input and in position 1 the 
buzzer will sound when there is no 
video at the input. 

Leon Williams, 

Bungendore, NSW. 





use. If the LEDs are omitted and a 
piezo (capacitive) sounder is wired 
directly to pins 10 and 11, it will pro- 
duce a loud beep when equipment is 
turned on, and will continue to draw 
less than 0.5mA until it is switched 
off. The frequency of the beep may 
be changed by altering the value of 
the 10nF capacitor and its duration 
by altering the value of the 220nF 
capacitor. 

Thomas Scarborough, 

Capetown, South Africa. ($35) 
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ready to go. Includes an auto discharge function 
that prevents shortening of battery life in NiCads. 
Features: ¢ Charges up to 4 batteries at a time » Suits for AAA, 
AA, C, D, 9V batteries. *No discharge function for 9V batteries. 





| A.0288 when you buy 2 packs of NiMH batteries below! 


High power rechargeables... 
SAVE YOU MONEY! 








sapere: 





_1-300 789777 Overnight Delivery!* 14 day guarantee’) 








SPECIAL DEAL! Get an extra $10 off the price of the 











m@ EXPRESS @ NO RISK - MONEY BACK 


aap seorel|| Fully adjuste 


Lab quality power supply: 0 y/ 
> Save over 25% 





pai ) ‘ . : "Features: Delivers up to 
Se d current 

5A + Separate controls for voltage anc 

+ Fixed ‘av & 5V output rails « Precision LceD 





| 50m rolls. The 


i 
| 
| 
| legendary | 

























| WHOPPER! High | voltage & current meters 
| power, high quality j | © 0-30V adjustable * Fully regulated “ 2-4 
r | ili oe f F| | « Short circuit & overload protection —— : s 
| audio systems. a ——— | ap an PVA AN 
Le aa io YOR “Keep an eye on — 
Need an extra remote t 2 the weather. 
@ garage door or gate controller? weather. 


i to 4 functions from 
This UHF remote can learn up 1 
your existing remotes. 255-500MHz operating 


| frequency. Battery included. 




















UG @ @, 2 RECHARGES! J itabili re makin r 
Don’t keep rushing to the store to buy MORE batteries for | Please check equip = . Sen i 
the kids toys. You can recoup the AAA Size gi 7 nn lc cn 2:22 
cost of these rechargeables in just 3 gooman® 210m Gold Bananas Easy 4 : 
or 4 uses, Due in stock mid Janua sa7a2a  SA7N6 Pro quality gold plated 
Single Pack $9.95 wight Llpchaias \ fen za toh fi use Way AV 
: save | | & high qual fuse. Qe 
NEW AA MODEL: 2 buy two or more packs op 0 | BH Posed “\ Simple screw connections. Swi tcher 
MASSIVE 2.1Ah capacity! \ wor Packs 38.99% Combines 





Super headphone sound! 


Great sound Super comfortable with outstanding sound! 
for your noggin doesn’t cost a fortune! 
With superior diaphragm drivers with 
samarium cobalt magnets. Supplied with 
3.5mm stereo plug & 6.5mm adaptor. 


Give your car 
stereo a big 
BOOST! SSS 
SAVE $50 Hurry, limited stocks! 


Great addition to any car audio 
system. Ideal 









Build your own speaker system! 


A fantastic choice for building into custom 
subwoofer cabinets for car, home theatre 
Me or hi-fi. Consult catalogue or website for 

full specs. All 8Q 
NEW 10 INCH MODEL! 


10°/100W 


eo 
* 


6.5°/60W 


8'/100W 12°/160W 
3024 













buy two or more & save 
$35 $50 $70 


q 





Aluminium Tool 
Case 


Beware of 
ini inferior quality 
Rugged alumini- idagas 
um construction! mabdelaonthe 
: Measures 460 xX Faarket which 
}, ) 825 x 150mm have plastic 
*Tools shown | sides and are 
less robust. 


not included 


hobbyists! 
Everyone can do with a third hand 
when gluing, painting or soldering - 
right? Well these handy holders will help 
out! Perfect for model makers, 
and electronic 














A handy minidrill kit for engraving, craft projects, auto repairs, 





fs For triggering your home i 


alarm when a burglar lifts your Every $5 ONUS! 
rollerdoor up. Sturdy all alu- FREE S sag td includes a 
minium construction. Tamper S 5445 blue Pie cover and 
proof design. NC contacts. (Valued Ng strobe 










your audio | pq 
visual 


devices 
together. Terrific for 
switching between gaming consoles, 
camcorders, VCR, DVD players etc. With RCA & SVHS 
inputs/outputs, 2 outputs. 







5 


____RRP $3.70 








ENGPAUE OUP We 
Purchase the T 2303 & receive a plugpack & adaptor 
(M 9272 & M 9198) to suit valued at $17.55 for FIREE! 






























modellers and hundreds of other small jobs around the home! 


Includes: Sanding sleeve, pcb drill bit, engraving bit & 2 cutting di Features: * Dual display (frequency, 


AC voltage & temperature) * 10 





















i - Location memory ¢ Time 
Trigg er your Riokdebdp achat = mode with alarm, clock 
alarm when RJ45 “|and stop watch * MIN, 

a window Pinas _ |MAX, AVG and relative 
|modes *Decibel BONUS! 


breaks 


a 




















ests iP $0.99 pieeone Each Q 1098 comes with a 
NEW COMPACT \BE een |* Capacitance and FREE Q 1092 temperature iam 
MODEL! mum : inductance Probe, valued at $23.10! ee 
. | measurement 


Protects your windows from 
unauthorised entry. With 
high and low frequency detection for false 
alarm prevention. Features: « NC con- 
tacts * 9m range * 12VDC powered. 

* Alarm indicators. 


180W Active Subwoofer © 


Add some OOMPH to your movies! 
Subwoofers add mind blowing realism to your 
home theatre system. This sub features a 180W 
10 inch driver with built in amplifier rated at 0.1% 
THD. A stunning frequency response of 35Hz-1KHz. The unit also features 
level control, frequency crossover adjustment and a phase reversal switch. 


*Allow an additional $20 to road freight to anywhere in Australia. 


Secure your | ¢ SECTOR ALARM § YSTEM 


rollerdoor 
GE Prot 
AS ect your on ly, 







|* Temperature mode (°C/°F) * Pulse signal injection 
| function for logic and audible testing, etc * Continuity and 

| diode test * Logic test * Fused 20A input * Warning buzzer 

| sounds when leads are incorrectly inserted in the 20A 

| current mode « Data hold and run mode 


L, 




















Infra Red Detectors 






~~ 


% we 


Possessions and home from Criminals 


Incredibly eas 







ALARM B 















at $42.95). 






































pean Portable PIC 
adset 4 |S ortable 
iM sturdy, high quality headset CA" ve (Yl coows Programmer 


\d CB/UHF f 
used with just about any hee rely on é in ner 
radio! Great for ultralight pilots 












Frequency Remote control your 
Meter Kit pc! 


(SC Oct'03) (66 pug hi 


Portable 



























et powered programmer kit is suitable Terrific for the 
: munications. ‘ : 03) . 
handheld radios for ner all day with for: PIC16F and 12F, 16F87X series, service person Of Wonderful gift idea for 
Comfortable enoug id mic boom. 24CXX EEPROMS. techie on the road. the PC enthusiast! Provides 
djust headband an ' TS THAT DO NOT table 50MHz : 
eon S ¢ 9064 will arrive BEWARE OF CHEAPER KI R EVEN Completely portat des, Tomote control of Winamp 
dspace ken carry pag Valued INCLUDE ZIF SOCKET AND Spar g 4 LoT! meter with high and low resolution Mocks: a4 WinDVD software as well 
Pam with a protec gh 75 APIC CHIP (16F84). OURS HAS TH PF ‘ as a host of other PC automa- 
at $24: Wireless tion abilities. 











Datalogging DMM ex communication! 





Extend 







SLA Batteries 


grade long life. 


BONUS DEAL! For just 
$10 extra, get a A 1013 remote 













remium ; 
pene sold singe ey This Bluetooth to suit. Valued at $31.50 
1000's ss the chance of owe USB dongle 
to security data loss! Featuring an LCD whic g sais 
companies shows disk activity, temperature, fan allows quick = pa aoe Clam p Meter 
across status, master/slave configuration, alarm condi- munication wi “s — 3 
Australia! tions and PC uptime. Temperature can be meas- tooth devices such as ac A daptor Kit 





points, PDA’s, phones and 63 
y $32. raphi ' other computers. 10m range. Saeouandioae te 
if : a ' ; — Es AC/DC 
Turn your PC monitor into a TV | sp58 
WHAT A FANTASTIC PRODUCT! 






ured from up to 3 positions inside your PC 



















meter 














th $25 
even better, buy a pair! 
$20 
















$15 This standalone box can hook straight up to any PC riage 
; ‘ i ann’ monitor and provides clear TV or video up to a whopping 1024 x or your 
F @a ture P acke d DM. M ; : a © 768 resolution AND without the blurryness of cheaper PC cards. multimeter. 
S} BACKLIGHTING! Di or __ Features: * Built in TV tuner * SVHS & RCA inputs * Full function 
| 1p PROBE! Its got the lot! EE! pasa / es, all on a PC Make your data 
\ Y i REE! Q 1082 *_— . tch TV or play console games, i 
| Outstanding compact meter for ~ S232 Optical PC Sit back and wate! TOTALLY : 












| the trades person on the move. 


"Features: * DCV to 600V * Internal AND Get your point 


Interface to suit, valued: 


a portable 
















it $24.95! 
a = external card across! _ 
+ Resistance to ; 7 “ty thig great keychain imum = 
"« Logie Test +* Continuity Stylish rack cases. reader? p wits oe dol Masi 


Buzzer ¢ Transistor Hfe 


iectures, seminars, Dullc- W powe 
| © Data Hold. 


B ing sites and guided tours: "tout 
| GREATGIFTIDEA! 
Your very 


~——— Fantastic gift idea! 


3p “o 





own weath- | 
er sta- | 


A stylish blue backlit | 





1.5A Power Supply 













































THAT'S RIGHT! 


New low price- 
Price: Save up to 309%) This great little 6 in 1 card 


These aluminium 












Delivering 3, | Gi sais | ; 

: ane ‘ | Give your project a touch of cl reader/writer bolts inside hygrometer, barometer and | hard drive cases allow you to move 

and 4oV a up to | ass! your PC but also springs thermometer unit. The handy your data around easily. They accep 

i Ng < out to become an unit when barometer predicts the | either 2.5” or 3.5” drives and con- 
1.5A continuous | H 5031 H 5032 ; : | ; : 
rae | Re ena foe Fe your on the road! Suits CF, weather ahead of time! Also} nect via your PC's USB port 
pacity. Excellent | |RRP $69 $99.75 ee 60) reer! 
| $8 SM, SD, MMC, Microdrive features alarm clock (with | (D 5530 also has Firewire). Ideal for 









for voltage sensitive | |This Month $62 
devices like portable TV sets, | Or buy 2.. $50 


video games, radios, scanners. | Ch eap insuran r e for 


In-built short circuit and overload protection. | 


4 rel Soe *s 4 H 7 
ee all your appliances! | am 
ge Ail in ONE the quick and EASY wayto |, 


Mini tool kit protect your equipment from ‘ 


and Memorystick cards. snooze), date and day display. ! travellers or people on the move! 


Pocket Rocket 
Blowtorch! 


It may be small but it packs a 













Save space ano 
money with 4 
KVM swite. 

















































damaging electrical surges hs mean punch! One flick of the AKVM switch allows you td 

Pick one up forthe 54 spikes, : trigger and you have a whopping share a single monitor, mousd 

96| glovebox! Includes: py ey ty 48 4S IEE] 1300°C flame ready for brazing, 4620 | and keyboard with 2 computers 
“72170 _| « Sidecutters gine fae ipa odbaccaes heavy duty soldering or» perfect for : 2) Don't waste money on buying 
screwdrivers * IW" a a Meco | heatshrinking. uick jobs! =e —_asecond lot of peripherals 

+ Handle plus extension bar Relea ea ADS ee Featuring: One handed q —_ Sve: hoop of dock tee nie 





+ 7,8,9 & 10mm sockets 
« 2 phillips, 2 slotted and . rae 
\ star bits Excellent giftideal \aap~ 
This Month 


g Phone 1-300 797 007, Fax 1-300 789 777 
» | MAIL ORDERS C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 
Altronics Retail Store: 174 Roe St. Perth W.A. 6000 


operation * Safety ignition lock 
¢ Refillable gas cartridge ° 
Compact design. 


process. Features high quality, filtereq 


pei5t_ 
00 VGA lead 






yonitor, mouse 


WA ¢ PERTH Altronics 1-300 797 007 * JOONDALUP Lantaztic 93010521 * KELMSCOTT Electronix Mart 94954433 « ALBANY Leading Edge Hi-Fi 98412077 * BUNBURY Leading Edge Hi-Fi 97216222 

* ESPERANCE Esperance Comm. 90713344 * GERALDTON ML Communications 99641294 QLD» BRISBANE Delsound PL 38396155 * BOWEN HILLS Prime Electronic Comp. 32527466 

* CAIRNS Pentacom 40321710 * CLONCURRY Access Electronics 47422590 * HERVEY BAY Keller Electronics 41283055 « LONGREACH Access Electronics 46580500 * MACKAY Stevens Electronics 49512246 
* MAROOCHYDORE All Electronic Supplies 54436119 * MARYBOROUGH Keller Electronics 41214559 « MOUNT ISA Outback Electronics 47433475 * ROCKHAMPTON Access Electronics 49221058 

* SOUTHPORT Prime Electronic Comp. 55312599 »* TOWNSVILLE Solex 47754522 * UNDERWOOD David Hall Electronics 38082777 VIC * MELBOURNE TECS 1300 658 327 * BALLARAT Wiltronics 53342513 
* BEACONSFIELD Eclipse Security 97689007 * BENDIGO PCB Electronics 54444044 » BLACKBURN TECS 98777071 * CASTLEMAINE Star Electronics 54705433 CLAYTON TECS 95629501 

* COBURG TECS 93837511 « CRANBOURNE G&C Communications 59963298 * CROYDON Truscott Electronics 97233860 « CRESWICK MB Radio Supplies 53452205 * GEELONG Academy TV 52481621 

* HORSHAM Wimmera Hobby Supplies 53822319 * HUNTINGDALE Rockby Electronics 95628559 « LEONGATHA Gardner Electronics 56622861 * MELTON Tandy 97431233 

* MILDURA Benchmark Electronics 50210822 » NUNAWADING Semtronics 98733555 * PRESTON Preston Electronics 94840191 « ROWVILLE Supplytronics 97645011 

*WODONGA Exact Computers & Electronics 60565746 * WONTHAGGI Raneye Pty Ltd 56724774 SA» ADELAIDE Aztronics 82126212 * BRIGHTON Force Electronics 83770512 * ENFIELD Aztronics 83496340 
* HOLDEN HILL Force Electronics 82617088 * PORT LINCOLN Bassham’s TV & Comp. 86830075 * WOODVILLE STH. Force Electronics 83471188 NT * ALICE SPRINGS Central Communications 89522388 
TAS * HOBART Active Electronics 62310111 * LAUNCESTON Active Electronics 63347333 NSW * SYDNEY David Reid Elect. 92671385 « FLEMINGTON Prime Electronic Comp. 97461211 

* GUNNEDAH Protronics 67422110 * NEWCASTLE PDC Group Pty Ltd. 49562562 * NOWRA Haven Electronics 44215552 * PORT MACQUARIE John Fettell 2-Way Radio 65811341 

* SMITHFIELD Chantronics 96097218 »* WOLLONGONG Newtek Electronics 42271620 * Vimcom Electronics 42284400 NE W ZEALAND « CHRISTCHURCH Elstronics 3343 4475 
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Altronics opens Sydney retail, wholesale centre 


Perth-based electronics importer, 
wholesaler and retail company Altron- 
ics is set to expand significantly into 
the eastern states with the opening ofa 
brand new, purpose-built facility in the 
inner western suburbs of Sydney. 

The new complex will include a 
fully stocked warehouse and show- 
room catering for wholesale, trade 
and retail customers. 

This venture represents a major 
milestone in the company’s 27-year 
history and further enhances the 
ability to service NSW and eastern 
states customers. 

The 2000m? premises are located in 
Short Street, Auburn (near Bunnings 
and the Mega Mall) and will be 
open for business on Monday, 9th 
February. 





Intel demonstrates 65nm SRAM technology 


Intel Corporation has built fully 
functional SRAM (StaticRandom Access 
Memory) chips using 65nm (nanometer) 
technology, its next generation high- 
volume semiconductor manufacturing 
process. Intel is on track to put this 
process into production in 2005 using 
300mm wafers. 

This new 65nm (a nanometer is one- 
billionth of a metre) process combines 
higher-performance and lower-power 
transistors, a second-generation version 


of Intel’s strained silicon, high-speed 
copper interconnects and a low-k 
dielectric material. Building chips us- 
ing the 65nm process will allow Intel 
to double the number of transistors it 
can build on a single chip today. 
Only 20 months have elapsed since 
Intel achieved fully functional SRAMs 
on their 90nm process. Intel’s new 
65nm process will feature transistors 
measuring only 35nm in gate length, 
which will be the smallest and highest 


DSE 50MHz Frequency Meter kit 


Dick Smith Electronics have sent us 
one of their kits for the SILICON CHIP 
50MHz Frequency Meter (October 
2003) — and we have to say that we 
are impressed! 

While the electronics are as pub- 
lished, they’ve gone to a lot of trouble 


a 
se goMHz Frequency 
Meter 


input 


giicon CHIP 





www.siliconchip.com.au 


to make the kit look very professional 
indeed. Most noticeable is the front 
panel, screen printed on a thick steel 
pre-punched plate. This has allowed 
the use of countersunk-head screws to 
give a very flat panel. 

The kit sells for $79.88 and comes 
complete with comprehensive instruc- 
tions. It is available through all DSE 
stores (including PowerHouse), mail 
orders and most resellers. 


Contact: 
Dick Smith Electronics 
PO Box 500, Regents Park DC NSW 2143 


Tel: 1300 366 644 Fax: 02 9642 9155 
Website: www.dse.com.au 








performing CMOS transistors in high- 
volume production. By comparison, the 
most advanced transistors in produc- 
tion today, found in Intel Pentium 4 
processors, measure 50nm. 







Contact: 
Intel Australia Pty Ltd 
Level 17, 111 Pacific Hwy North Sydney 
NSW 2060 : 

Tel: (02) 99375800 Fax: (02) 9937-5899 
Website: www.intel.com/research/silicon | 


TOROIDAL POWER 
TRANSFORMERS 







ee, 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty uta 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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New Goodies from Microgram 





Serial ATA (SATA) Hard Drives are 
relatively new technology to the PC 
industry. The main appeal of this new 
technology is the gain in speed. Micro- 
gram Computers has a range of SATA 

PCI cards and adapters to provide the 
solutions to many problems. 

Microgram has a range of adapters 
that allow SATA drives to be used in 
any situation. For example, to plug a 
SATA drive into an IDE motherboard, 
or convert an IDE drive into a SATA 
connector. SATA power adapters from 





RRP is around $800 
plus appropriate charger 
and an optional water- 
proof speaker/mic is 
also available for $178. 








regular 12V molex plugs are also avail- 
able along with 45cm and 60cm serial 
ATA cables. 

Microgram have also increased their 
range of USB products, including a 
USB port extender which can allow 
USB devices (eg, webcams) to be used 
up to 50m away via Cat.5 cable. 

They also have a USB Watchdog 
Timer which connects to a USB port 
and to the reset contacts on the compu- 
ter motherboard. If the computer locks 
up and fails to reset, the device then 
applies a hardware reset to the PC. 





Icom Australia has two new handheld commercial transceivers 
which will be very much sought after by anyone needing radios 
in wet or potentially wet situations. 

The ultra-compact handhelds (56 x 97 x 37mm) are fully 
waterproof to JIS grade 7 (1m for 30min) so can handle a huge 

variety of damp, wet or dirty applications. 

There are two models, one covering the VHF band from 136- 
174MHz; the other covering UHF in either 400-470MHz or 450- 
520MHz bands. In both cases, a1700mAh Li-ion battery provides 
10 hours operation. An alphanumeric readout can be programmed 
to display channel or frequency information. 


Contact: — 
Icom Australia — 
290-294 Albert St, Brunswick Vic 3056 . 


Tel: (03) 9387 0666 Fax: (03) 9387 0022 
Website: www.icom.net.au 





Oatley’s $6.90 Card Readers: dazzling bargain! 


We can never resist a bargain. . . 
and these card readers from Oatley 
Electronics definitely fall into that 
category. 

At the moment they have a series of 
“Dazzle” brand USB card readers, for 
users of digital cameras, MP3 players, 
mobile phones, PDAs and other port- 
able devices which use SmartMedia, 
SecureDigital (SD), MultimediaCard 
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(MMC) and Compact Flash (CF) cards. 
And the best part is the price: $6.90 
each (or even cheaper if you buy three 
types). 

We tried out one of the SmartMedia 
readers and it was immediately rec- 
ognised and usable without having to 
load any driver software (The pic at 
left is proof of the pudding. . .) But if 
you need drivers, Oatley’s website will 
point you in the right direction. 





Website: ee satepulenterice com 





MPEG over IP 


NewTek Sales has been appointed 
distributor of IneoQuest MPEG over 
IP technology solutions for cable op- 
erators and equipment manufacturers 
pursuing video-on-demand (VOD) ap- 
plications. 

Gigabit Ethernet LAN topologies 
that use IP as the transmission me- 
dium are now being used as an ena- 
bling technology for cable operators 
providing video-on-demand (VOD) 
programming to their subscribers. The 
potential for signal degradation exists 
any time video signals are manipulat- 
ed, including the MPEG compression 
process used to optimise bandwidth 
use in digital transmission. With VOD, 
MPEG is combined with Ethernet 
networks, resulting in a demanding 
application with critical compression 
factors. This elevates the importance 
of signal analysis and monitoring for 
standards compliance and to assure 
quality of service. 


Website: v www. newteksales. com ee 





Online digital photo 
ordering service 


BigPond has teamed with Hanimex 
to be the first Australian ISP to tap the 
explosive digital camera boom with 
a new online digital photo printing 
service. 

Customers can simply upload 
digital pictures to the BigPond site 
Bigpond.fujicolor.com.au, select the 
finish they want and choose between 
collecting processed prints from Fu- 
jifilm Digital Photo Labs. 

Photos@BigPond is launching at 
a time when more than 1.6 million 
Australians are expected to purchase 
digital cameras in the next 12 months 
and camera-phones rival DVD players 
as the world’s fastest selling electronic 
device. 

The new service is ideal for digital 
camera enthusiasts ready to make the 
move to broadband. 





www.siliconchip.com.au 


SILICON CHIP WebLINK 


How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from S1iicon CuiP: you can access any of these organisations instantly by going 

to the Siticon Curp website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of 

the company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Smicon Cur’s WebLENK. For one low rate you receive a printed en- 
try each month on the Sruicon Corp WebLINK page with your home page F232 o) aulemmmeroyeohoy-henranat-heal-May o)alelalc Mand: at-halel 
site details plus up to 50 words of description— and this is repeated on the WebLINK page on the Siicon Cxrp 
website with the link of your choice active. Get those extra hits on your site from the right people in the electron- 
ics industry — the people who make decisions to buy your products. Call Smicon Cure today on (08) 9979 5644 





Hifi upgrades & modification products - jitter 
reduction and output stage improvement. 

- Danish high-end hifi kits - including pre- amps, 
phono, power amps & accessories. 

- Speaker drivers including Danish Flex Units plus 
a range of accessories. 


Soundlabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 


WebLINK: soundlabsgroup.com.au 


We specialise in providing a range of 
Low Power Radio solutions for OEM's to 
incorporate in their wireless technology 

based products. The innovative range 
includes products from Radiometrix, the 

World’s leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


7ANG COMM 


”~ 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
Satellite lists, etc or call for appointment 
to view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: avcomm.com.au 


Wes © 


Articles Adaptors 


At QUESTRONIX we specialise in conversion, 
Switching and distribution equipment for VGA, 
video and audio, We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 100% Australian manufacturer we also 
importa range of innovative and interesting items. 


QUESTRONIX 


Tel: (02) 4343 1970 —Fax: (02) 4341 2795 
WebLINK: 


Tol 


Our website is updated daily, with over 
5,500 products available through our secure 
online ordering facility. 

Features include semiconductor data sheets, 
media releases, software downloads, and 
much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WebLINK: www. jaycar.com.au 





BitScope is an Open Design Digital Oscillos- 
cope and Logic Analyser. PC software drives 
BitScope via USB, Ethernet or RS232 to 
create a powerful Virtual Instrument. BitScope 
is available built and tested or in kit form. 
Extensive technical details are available on the 
website. Great for hobbyists, university labs 
and industry. 


BitScope Designs 


Contact: sales@bitscope.com 
WebLINK: bitscope.com 


ee ee ona mw al 


‘A 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators, 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www. hy-q.com.au 


JED designs and manufactures a range of 
single board computers (based on Wilke Tiger 
and Atmel AVR), as well as LCD displays and 
analog and digital I/O for PCs and controllers. 
JED also makes.a PC PROM programmer 
and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 


NEXT MONTH: Looking at LEDs (but not looking too closely!) 


In next month’s SILICON CHIP we 
plan on taking a look at some of the 
newer LEDs now available and coming 


onto the market. 


But we won’t be looking too closely 
because some of today’s LEDs are so 
bright that you run the risk of eye 


damage. 
For example, Prime 
Electronics has an advert in 


this issue containg several ‘ 





by 


high-brightness LEDs 
(up to 5W!) which are 
so bright you hurt your 
eyes if you look directly 
into them. And we’re not 
just talking the usual col- 
ours —just about any colour you want 
is now available in LEDs. 

There are also some new flashing 
2 LEDs on the market (being advertised 
by Prime Electronics and by Oatley 





Electronics which go way beyond the 
old (boring!) flashing red — these little 
beauties can flash red, green, blue, or 
red, blue or red green . . . or red/blue, 
green/red, blue/green — and they too 
are very bright. 

Don’t miss this feature next month 
— but in the meantime, check out both 
the Oatley Electronics and Prime Elec- 
tronics adverts in this issue, and also 
their websites for more information. 
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Pt.1: exploring the IC bus 








This PICAXE-18X Datalogger is a highly versatile 4-channel 
data acquisition system. Based on one of the PICAXE series 
of microcontrollers, it’s easy to use and reprogram, enabling 
the end user to perform many different types of logging 


experiments. 


By CLIVE SEAGER 


channels that can be sampled and stored (logged) 

at user-defined intervals. One channel is dedicat- 
ed for use with a digital temperature sensor, whereas the 
remaining three can be used as analog or digital inputs. 
Logging can be carried out at regularly spaced intervals 
(typically one minute to several hours), or an optional 
real-time clock (RTC) chip can be added to ensure accu- 
rate logging intervals over longer periods (once a week, 
once a month, etc). Use of the RTC will be covered in 
next month’s article. 

Data is saved in an onboard EEPROM memory chip. 
If desired, this memory chip can be upgraded for in- 
creased memory capacity. An optional memory expan- 
sion board can also be used to greatly increase memory 
capacity. 


B asically, this datalogger consists of four input 


Main Features 


Low-cost design 

Four logging channels 

One dedicated digital temperature sensor channel 
EEPROM data storage (easily expandable) 
PICAXE micro means simple programming 

3 x AA battery operation, low power consumption 
Small footprint (approx. same size as 3 x AA cells) 
Optional real-time clock with lithium battery backup 
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Once the “mission” is complete, data can be uploaded 
for analysis on a computer. Data can also be displayed 
(at the time of logging) on an optional liquid crystal 
display (LCD) if desired. 

The PICAXE-18X datalogger makes extensive use of 
the I2C bus for communication between ICs. Therefore, 
before proceeding any further let’s take a detailed look 
at the principles of the I?C bus. 


What is the I2C bus? 


The Inter-Integrated-Circuit (I?C) bus was originally 
developed by Philips for transferring data between 
ICs at the PC board level. The physical interface of the 
communication bus consists of just two lines — one for 
the clock (SCL) and one for the data (SDA). These lines 
are pulled high by resistors connected to the positive 
rail — see Fig.1. A value of 4.7kQ is commonly used for 
these resistors, although the actual value used is not 
that critical. When either the master or slave ICs want to 
“transmit”, they signal their intent by pulling the lines 
low (OV). 

The IC that controls the bus is called the “master”. As 
in this project, the master is often a microcontroller. The 
other ICs connected to the bus are called “slaves”. There 
can be more than one slave on the bus, but each slave 
must have a different “address” so that it can be unique- 
ly identified. In theory, up to 112 different addresses are 
possible, but most practical applications would gener- 
ally have 1-10 slave ICs. 

A few interesting I?C slave devices include: 
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Table 1: Terms Used In this Article 


Integrated circuit or “chip” 








IC 












A microcontroller IC that ‘controls’ the 
operation of a circuit 





Master 





Slave An IC that’s controlled by the master IC 
Byte A number between 0 and 255 


A memory location within the slave that 
stores 1 byte of data 


















Register 









An address that points to a particular 
memory register 





Register Address 


Group of 256 registers 














An IC that can store data (electrically erase- | 
able programmable read only memory) 


Aslave IC that can maintain the date/time 
(real-time clock) 


24LC16B: a 2k EEPROM memory chip (Microchip) 
DS1307: a real-time-clock chip (Dallas/Maxim) 
PCF8574: an 8-bit input/output expander (Philips) 
SP03: speech synthesiser module (Devantech) 


Why use the I2C bus? 


The I?C bus boasts the following advantages: 
(1) Major semiconductor manufacturers produce low- 
cost I2C compatible ICs. The range of ICs available 
is quite extensive: EEPROMs, real-time clocks, A-D 
converters, D-A converters, PWM motor/fan controllers, 
LED drivers, digital potentiometers, digital temperature 
sensors, etc. 
(2) Many of these ICs come in small 8-pin packages. 
This makes the circuit design very straightforward. 
(3) Multiple slave devices can be connected to the same 
bus, using only two microcontroller pins. 
(4) The bus design is very simple, using just two lines 
and two resistors. 

The disadvantages are as follows: 
(1) The I2C bus communication protocol is quite com- 
plicated. However, by using PICAXE-based micro- 
controller systems (or similar), simple BASIC-style 
commands can be used for all I?C data transfers. With 
this method, very little technical knowledge of the bus 
protocols is required. 
(2) Each slave IC will have unique setup parameters (eg, 
slave address) which must be extracted from the manu- 
facturer’s datasheet. This is usually not too difficult 
once you know what you're looking for! 


EEPROM IC 


Slave configuration parameters 

Although all I?C slave devices work in roughly the 
same way, four parameters must be extracted from the 
manufacturer’s data sheets for each type of device. 
Parameter 1 — Slave Address: as already mentioned, 
each slave IC on the IC bus must have a unique ad- 
dress. This is not a problem when using different types 
of ICs on the same bus, as most ICs have a different 
default slave address. 

The slave address is generally seven bits long, with 
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the 8th bit reserved to indicate whether the master 
wishes to write to (1) or read from (0) the slave. A 10-bit 
slave address is also possible but is rarely used and so is 
not covered in this article. 

For example, the data sheets for a particular device 
might define its default address as “1010000x”, with 
“1010000” being the address bits and “x” being the 
read/write bit. In a PICAXE system, the state of the 
read/write (8th) bit is automatically set or cleared by the 
microcontroller as necessary for a read or a write opera- 
tion. 

To connect two or more of the same types of ICs (eg, 
EEPROMS) on the same bus, an external addressing 
scheme is often employed. In the case of the popular 
24LCxx series of EEPROMs, three external address pins 
(A2, A1 and AO) are provided. By connecting these pins 
to V+ or OV on your circuit design, up to eight parts can 
be uniquely identified on the same bus. 

For these ICs, the slave address is defined in the data- 
sheets as “1010dddx”, where “d” is 1 or 0 depending on 
the state of the external address pins A2 - AO. 
Parameter 2 -Bus Speed (100kHz or 400kHz): the maxi- 
mum bus speed for data transfer between the master 
and slave is normally 400kHz. However, some parts will 
only work up to 100kHz, and so the manufacturer’s data 
sheet should be checked for each slave IC used. Note 
that this is the maximum speed — all parts can be run at 
the slower speed if desired. 

Parameter 3 — Register Address Size (Byte or Word): all 
data transfer from the master to the slave is a “write”, 
and this means that a byte of data is transferred from 
the master to a register within the slave IC. Conversely, 
all data transfer from the slave to the master is a “read”. 
Simpler slave devices have a maximum of 256 regis- 
ters and so a “register address” of one byte length can 
be used to identify the particular register of interest. 
However larger devices, particularly memory EEPROMs, 
have more that 256 registers and so may need a “word’ 
(2-byte) register address instead. 


Fig.1: the I7C bus consists of just two signal lines, 
SDA (serial data) and SCL (serial clock). Note the 
pull-up resistors to the positive supply rail. 


Fig.2: a Microchip 24LC16B 
16kbit EEPROM IC is used for 
data storage. It retains logged 
data even when powered off. 
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All the bits are in the package; you just have to assemble 
the kit according to the instructions. 


Parameter 4 - Page Write Buffer: all EEPROM memory 


chips require a “write time” to save the data in the chip. 


This is typically 5 or 10ms. When writing lots of data, 
this can cause a significant delay. To help overcome this 
issue, many ICs have a page write buffer that can accept 
more than one byte at once (typically 8, 16 or 32 bytes) 
so that all these bytes can be programmed at once. This 
means, for instance, in the case of 8 bytes that you only 
have one 10ms delay, rather than an 80ms delay. 

Note that page writes can only start at a multiple of 
the buffer size; they must not overflow the page buffer 
size. In effect, this means (for an 8-byte buffer) that you 
can write 8 bytes starting at address 0 (or 8 or 16, etc) 


Jag 


DS18B20 ia 
D 
a f | V+ 
DATA 
OV (GND) 


Fig.3: here’s how the light and temperature sensors connect to the PICAXE micro. 


but only up 6 bytes from address 2 (10, 18, etc). If you 
don’t follow this rule, you'll overflow the 8-byte page 
write boundary! 


I2C in the PICAXE system 


Hardware: all the PICAXE “X” parts (18X, 28X, 40X) 
include an on-chip I?C communications port. Two pins 
take on the SDA (serial data) and SCL (serial clock) 
functions when any of the I2C BASIC commands are 
used. For the PICAXE-18X system, SDA is leg 7 and SCL 
is leg 10. 

Software: communication with the slave device re- 
quires just three BASIC commands — i2cslave, readi2c 
and writei2c. 


i2cslave: the i2cslave command is used to set up the 
slave parameters for each slave IC. The syntax is: 
i2cslave slave_address, bus_speed, address_size 
where slave_address is the address (eg, % 10100000); 
bus_speed is the keyword i2cfast (400kHz) or i2cslow 
(100kHz); and address_size is the keyword i2cbyte or 
i2cword as appropriate. 


writei2c: the writei2c command is used to write data to 
the slave. The syntax is: 

writei2c start_address,(data, data,data,data...) 

where start_address is the start address (byte or word as 
appropriate); and data is bytes of data to be sent (either 
fixed values or variable contents). Multiple bytes of 
data can be sent at once but care should be taken not to 
exceed the page buffer size. 





readi2c: the readi2c command is used to read data back 
from the slave into variables in the PICAXE. The syntax 
is: 

readi2c start_address,(variable, variable,...) 

where start_address is the start address (byte or word as 
appropriate); and variable is where the returned data is 

stored in the master (b0, b1, b2, etc) 


Example 


To write the text “hello” (actually five bytes of data 
— one byte for each letter) to a 24LC16B memory IC and 
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Table 2: EEPROM Comparison Chart 

















































then read it back into variables, the program would be: 


i2cslave %10100000, i2cfast, i2cbyte 
writei2c 0,(“hello”) 

pause 10 

readi2c 0,(b0,b1,b2,b3,b4) 


‘set slave parameters 
‘write the text 

‘wait 10ms write time 
‘read the data back again 


Many projects involve the storage of data. This may 
be data collected during a datalogging experiment or 
preconfigured data built into the circuit at the time of 
build (eg, messages in different languages to be dis- 
played on an LCD screen). The PICAXE chips can gener- 
ally store 128 or 256 bytes of data internally but some 
projects may require much more than this, and so an 
external memory storage IC is required. 

External EEPROM (Electrically Erasable Programma- 
ble Read-Only Memory) ICs can be used to store large 
amounts of data. Most EEPROMs store data in “blocks” 
of 256 registers, each register storing one byte of data. 
The simplest EEPROMs may only have one block of 256 
registers, while more expensive EEPROMs can have up 
to 256 blocks, giving a total of 256 x 256 = 65,536 (64k) 
memory registers. 

The 24LCxx series EEPROMs (see Fig.2) are prob- 
ably the most commonly used I2C EEPROM devices. 
Many manufacturers make these parts but we will only 
consider Microchip brand parts in this article because 
these tend to be readily available via mail order cata- 
logs. These EEPROMs can be written to over one mil- 
lion times and the EEPROM also retains data when the 
power is removed. Pin 7 of the IC is a write-enable pin 
that can prevent the data being corrupted (keep the pin 
high to prevent data being changed). Often, this pin is 
connected to a microcontroller pin, so that the micro- 
controller can control when data can be written (pull 
pin low to enable writes). 

The cheapest EEPROMs (eg, Microchip parts ending 
in the letter “B”) only use a single byte register address, 
which by definition can only uniquely identify 256 reg- 
isters. This means that the various blocks (if they exist) 
must be identified in a different way. The 24LC16B has 
eight blocks, the other EEPROMS have less (see Table 2). 
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64 
24LC512 64(65,536) | 128 | 


b = block address (internal to EEPROM); d = device address (configured by external 





| 2accows | 8 | | 010mm | idctast(400kKHz) | idcbyte ‘ft 
24LC02B 256 8 %1010xxxx i2cfast (400kHz) i2cbyte 

%1010xxbx i2cfast (400kHz) i2cbyte 
24LC08B 1k (1024) 16 %1010xbbx i2cfast (400kHz) i2cbyte 
24LC32A 4k (4096) 32 %1010dddx i2cfast (400kHz) i2cword 

%1010dddx i2cfast (400kHz) i2cword 
24LC128 16k (16,384) 64 %1010dddx i2cfast (400kHz) i2cword 
24LC256 32k (32,768) %1010dddx i2cfast (400kHz) i2cword 





%1010dddx | i2cfast (400kHz) | —i2oword | 


pins A2, A1, AO); x = 





jon'tcare = |. 


Sern 


The way these cheap EEPROMs overcome this address 
problem is by merging the block address into the slave 
address. This means, in effect, that a single 24LC16B 
appears on the I?C bus as eight different “slaves”, each 
slave having a unique address and containing 256 regis- 


ters. 


At first glance, this method of addressing seems rather 
awkward but it does keep manufacturing costs to a 
minimum. The down-side to this simplification is that 
only one part can be used per bus (the external IC pins 
A2-A0 are not actually physically connected within 


Fig.4 — Datalogger Program 


main: 
high 5 


for b1 =0 to 59 


high 3 
low 5 


readadc 0,b2 

i2cslave %10100000, i2cfast, i2cbyte 
writei2c b1,(b2) 

pause 10 


readtemp 7,b3 

i2cslave %10100110, i2cfast, i2cbyte 
writei2c b1,(b3) 

pause 10 


high 5 
low 3 


pause 60000 
next b1 


stop: 
high 2 
goto stop 


‘write protect EEPROM 
‘start for...next loop 


‘LED green 
‘write enable 


‘read light value from 0 
‘set block 0 parameters 
‘write the value 

‘wait EEPROM write time 


‘read temp value from 7 
‘set block 3 parameters 
‘write the value 

‘wait EEPROM write time 


‘write protect EEPROM 
‘LED off 


‘wait 1 minute 
‘next loop 


‘LED red 
‘loop forever 
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Fig.5: the complete circuit diagram for the datalogger. Although shown here, the DS1307 (IC2) and piezo buzzer (PZ1) are 


optional components not supplied with the the basic kit. 


these cheaper ‘B’ parts). 

The more expensive EEPROMS (24LC32 upwards) 
use a word register address and so the block address can 
be incorporated within the normal register word ad- 
dress. This means that the EEPROM appears on the I?C 
bus as a single slave and so up to eight identical devices 
can be connected to the bus by configuring the external 
A2-A0 address pins accordingly. Using eight of the com- 
monly available 24LC256 EEPROMs will give a huge 
2Mb of memory! 


Simple datalogger circuit 

The program listing in Fig.4 shows how the 24LC16B 
is used in a real-world application — in this case, as part 
of the datalogger board. A DS18B20 digital tempera- 
ture sensor and a LDR light sensor are read once every 
minute and the results saved in the 24LC16B EEPROM. 
A simplified portion of the datalogger circuit showing 
how the sensors are connected is shown in Fig.3. 
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Light readings are saved in the first block (000) of the 
memory, whereas temperature readings are saved in the 
fourth block (011). A for...next loop is used to repeat the 
process 60 times, and the for...next loop counter value 
(b1) is used as the address to save the data within the 
appropriate memory block. 

Once the experiment is complete, the stored data 
must be retrieved from EEPROM. Normally, this is 
achieved by connecting the datalogger to a computer 
and uploading the data. With the PICAXE-18X system, 
this is easily achieved with the use of a “Wizard” built 
into the PICAXE Programming Editor software. This 
process is explained in detail later in this article. 


Circuit details 


Fig.5 shows the full PICAXE-18X Datalogger circuit. 
Note that this circuit includes some optional compo- 
nents (eg, the DS1307 real-time clock) that will be cov- 
ered in future articles. Table 3 shows the input/output 
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pin arrangement of the PICAXE-18X microcontroller. 


Input sensors 

The datalogger has four input channels, as follows: 
Input 0 is normally used for a miniature light sensor 
(LDR — Light Dependent Resistor). The miniature LDR is 
connected via the two screw terminals in terminal block 
CT6. This input is pre-configured as a potential divider 
with a 10kQ pull-down resistor. 
Input 7 is pre-configured for use with a DS18B20 digital 
temperature sensor. This is connected via terminal 
block CT5. The flat side of the sensor faces down when 
connecting the sensor into the terminal block. Digital 
temperature sensors give precise readings in degrees 
Celsius and so are much more accurate than traditional 
thermistor-based circuits. 
Inputs 1 and 2 are arranged for connection to your own 
sensors (analog or digital). Each input pin and +V and 
OV (GND) are connected to terminal blocks CT3 and 
CT4. No pull-down resistors are present on the board 
and so should be connected externally if required. 


Memory 

The datalogger is supplied with a single 24LC16B 
EEPROM memory chip. This can store 2048 byte read- 
ings (eight blocks of 256 bytes). This usually enables 
512 readings for each of the four sensors. 

If desired, the memory capacity can be increased 
by replacing this EEPROM with a 24LC256 EEPROM 
(Part No. MICO50). This can store 32,768 bytes of data 
(128 blocks of 256 bytes). Details on how to expand the 
memory of the system will be covered in a future article. 


Power supply 

The Datalogger is designed to run from a 3 x AA bat- 
tery pack (3 x 1.5V = 4.5V with alkaline cells). If using 
rechargeable cells, a 4 x AA pack should be used (4 x 
1.2V =4.8V). 

The positive (red) wire should be connected to V+ 
on terminal block connector CT7. The negative (black) 
wire should be connected to GND. When connecting the 
wires it is recommended that the bare wire is bent back 
over the insulation and then the screw tightened on 
both. This gives a more secure connection. 

If a plugpack is used, it must be a high-quality regu- 
lated type, with an output voltage between 4.5V to 5V 
DC only. Unregulated plugpacks are unsuitable, as they 
generate excessively high output voltages under light- 
load conditions. 

Connection of a higher voltage source (eg, a 9V PP3 
battery) or accidentally reversing the power supply con- 
nections will damage the ICs and digital temperature 
sensor, as there is no on-board voltage regulation. 


Serial cable connections 


The datalogger includes two sockets for connection to 
a PC’s serial port via the appropriate cable (PICAXE part 
AXE026). Socket CT1 (“Run”) is used for reprogram- 
ming the PICAXE chip, whereas socket CT2 (“Datalink”) 
is for transferring mission data. 


LED outputs 
The datalogger has a bi-colour LED (LED2) connected 
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DIGITAL ANAL 
INPUT 7 INPUT 
(DS18B20) (LDR) 
Fig.6: follow this diagram closely when assembling 
the board. Take care with the orientation of the 100uF 
capacitor, the three ICs and the two LEDs. 


between outputs 2 and 3. Switching output 2 high 
and output 3 low will produce a green colour. Switch- 
ing output 2 low and output 3 high will produce a red 
colour. 


Table 3: Input/Output Pin Configuration 

LDR light sensor (CT6) 

Analog Input 1 | Spare sensor input 1 (CT3) 

Analog Input 2 | Spare sensor input 2 (CT4) 
Datalink serial input 

Digital Input 7 | DS18B20 digital temperature sensor (CT5) 
Piezo sounder (optional - PZ1) q 
Output 1 (2C SDA i 
a ea LE 
Output 3 Bi-colour LED (green) 

Output 4 I2¢ SCL 























Output 5 EEPROM Write Enable (active low) 
Output 6 Serial LCD (optional) 


Output 7 Datalink serial output 
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Fig.7: to retrieve the logged data from EEPROM, you must first download a 
small BASIC program using the Datalink Wizard. This screen shot shows 
the Wizard’s default options. 


Parts List 


1 PICAXE-18X Datalogger PC board 

1 miniature LDR (connects to CT6) 

1 32.768kHz miniature watch crystal (X1) 
2 3.5mm stereo sockets (CT1, CT2) 

3 3-way terminal blocks (CT3, CT6) 

2 2-way terminal blocks (CT6, CT7) 

1 5-way right-angle header socket (CT8) 
1 miniature pushbutton switch (S1) 

1 CR2032 cell holder (BAT 1) 

13x AA battery holder 

1 18-pin IC socket 

2 8-pin IC sockets 


Semiconductors 

1 PICAXE-18X microcontroller (IC1) 

1 DS18B20 digital temperature sensor IC (connects 
to CT5) 

1 24LC16B EEPROM (IC3) 

1 5mm green LED (LED1) 

1 5mm bi-colour (red & green) LED (LED2) 


Capacitors 
1 100uF 16V PC electrolytic 
2 100nF 63V MKT polyester 


Resistors (0.25W 1%) 
2 22kQ 4 4.7kQ 
3 10kQ 2 4702 


Also required (not in kit) 

PICAXE Programming Editor Software (v3.5.1 or 
later) 

PICAXE download cable (Part No. AXE026) 

3 x AA alkaline cells 


Obtaining kits and software 

Note: the design copyright for this project is owned 

by Revolution Education Ltd. Complete kits (Part No. 
AXE110) for this project are available from authorised 
PICAXE distributors — see www.microzed.com.au or 
phone MicroZed on (02) 6772 2777. 

The PICAXE Programming Editor software can be 
downloaded free of charge from www.picaxe.co.uk 
or ordered on CD (Part No. BAS805) from your local 
distributor. 
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Note that the green LED (LED1) is 
connected to the square wave output of 
the optional DS1307 RTC chip, not the 
PICAXE chip. It will automatically flash 
on and off every second when the DS1307 
chip is inserted (and initialised by the 
time/date wizard). Use of the DS1307 RTC 
is covered in next month’s article. 


Construction 

All parts mount on a small, double-sid- 
ed PC board. Refer to the silkscreen over- 
lay printed on the top side of the board 
as well as the overlay diagram (Fig.6) for 
component placement and orientation. 

To ease the assembly task, install the 
smallest components first. Leave the connectors (CT1 
- CT8) and battery holder (BT1) until last. 

Assembly is quite straightforward, with attention to 
the following important points: 
@ Make sure that you have the notched (pin 1) end of 
the IC sockets oriented as shown. 
@ The 2.5mm stereo sockets (CT1 & CT2) have align- 
ment pins on the underside that must be ‘clicked’ into 
position on the PC board prior to soldering. 
@ The metal can of the crystal (X1) should be soldered 
to the top of the PC board to secure it in position. 
@ 1C2, PZ1, BAT1 and CT9 are optional parts not re- 
quired at this stage. Their use will be covered in future 
articles. 





Using the Datalogger 

To program the datalogger for a simple mission, begin 
by launching the Programming Editor software (v3.5.1 
or later). Make sure that you are in PICAXE-18X mode 
from the View -> Options menu and type in the program 
listed in Fig.4. 

Connect the programming cable to the “Run” socket 
and apply power to the module. Now select PICAXE -> 
Run to download the program into the PICAXE chip. 

The program starts immediately after the download, 
recording temperature and light levels at one-minute in- 
tervals. The bi-colour LED flashes green as each reading 
is taken. After one hour has elapsed (60 samples), the 
red half of the bi-colour LED illuminates to indicate the 
end of the mission. 


Retrieving data from a mission 

The Datalink communications utility within the 
Programming Editor software is used to retrieve mission 
data from the datalogger module. This utility saves the 
data in CSV (comma-separated variable) formatted files, 
which can later be opened with any spreadsheet ap- 
plication (eg, Microsoft Excel) for further analysis. The 
utility also includes the option of automatically drawing 
a graph of the data as it is uploaded. 

To use the Datalink communications utility, a small 
BASIC program must first be running in the PICAXE 
microcontroller. This program reads the data from 
EEPROM and transmits it (via the Datalink connector 
and serial cable) to the computer, where it is processed 
by the Datalink software utility. 

This BASIC program can be automatically created 
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— Sensor] 
—— Sensor2 
—— Sensor3 
— Sensor4 





102 153 204 255 





Fig. 8: after running the Datalink Wizard, open the Data- 
link utility from the Programming Editor’s main menu (or 
press F9). It’s then just a matter of selecting File -> New 
and following the prompts to initiate the data upload. 


and downloaded to the datalogger using the Datalink 
Wizard. From the Programming Editor, select PICAXE -> 
Wizard -> AXE110 Datalogger and choose the “Retrieve 
Unknown Data” option to launch the Wizard. 
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There’s no need to change the Wizard’s default op- 
tions (see Fig.7). Simply click on the “OK” button to 
download it to the datalogger module. 

Note that the Datalink utility uses the standard 
PICAXE programming cable to retrieve the data from the 
datalogger module. However, the cable must be inserted 
into the Datalink socket, not the PICAXE “Run” socket. 


Using the Datalink utility 
Wait until the datalogger mission is complete (status 
LED red) before using the Datalink utility. When it’s 
done, the procedure is as follows: 
(1) Download the Datalink program via the Datalink 
Wizard. 
(2) Connect the PICAXE cable to the Datalink socket on 
the datalogger. 
(3) Select File -> New within the Datalink Window. 
The data will then be uploaded, with the data simul- 
taneously visible on screen. Once the data upload is 
complete, choose the File -> Save As menu to save the 
data as a CSV-formatted text file. 


Summary 

The PICAXE system provides a very economical 
method of implementing a high specification datalog- 
ging system. As the datalogging mission is programmed 
by the end user, there is no limit to the function of the 
system — the function of the datalogger can be easily 
modified and customised as required. 

Next month, we will show you how to add a DS1307 
real-time clock to the Datalogger! sc 


About the Author 


Clive Seager is the Technical Director of Revolution 
Education Ltd, the developers of the PICAXE system. 
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Invested in a home theatre system? Maybe you have cable 
or satellite TV? What do you do when you want to watch the 
program on another telly in another room? 


a home with only one TV set. But 

it’s certainly not unusual to find 
a home with one audio/video setup 
— say a VCR, DVD perhaps. How do 
you get audio and video signals from 
the source to the remote TV set? 

And what if you have cable/satellite 
TV? It’s very unusual to find homes 
with more than one cable or satellite 
receiver. 

Running cables is one way. But it’s 
often not easy — sometimes nearly 
impossible to do a neat (hidden) job. 
And it’s so passé these days, since 
there is a much simpler way to do 
it: you transmit the audio and video 
signals via dedicated transmitters and 
receivers. 

Sounds expensive? Not at all. Espe- 
cially if you use these pre-built 2.4GHz 
modules from Oatley Electronics. They 
are called “kits” but all you have to 
do is connect suitable 12V DC power 
supplies (and they have those, very 
cheap too!). Of course, you’re going 
to need a source of audio/video (and 
suitable RCA connection leads) for the 


I: fairly unusual these days to find 
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transmitter, and leads to connect the 
audio and video outputs of the receiver 
to your suitably-equipped TV set. (No 
RF output is available; your TV needs 
to have direct video and audio inputs. 
Fortunately, most modern sets do have 
such inputs). 

To preclude any interference 
from, say, a neighbour using similar 
modules/frequencies (or even other 
2.4GHz devices which are now le- 
gion), both the transmitter and receiver 
modules have four channels, set on 
the PC boards via a four-way switch. 
As long as both are set the same, they 
should talk to each other. And if there 
is interference, simply select another 
channel. Four LEDs on each PC board 
identify the channel in use. 


Is that all? 


Well, yes... and no! 

Yes, it can be as simple as that. 
Both transmitter and receiver have 
miniature coax antenna leads con- 
nected. But if you bare 32mm of coax 
braid from each, you'll have a fully 
functioning 2.4GHz antenna. Align 





both antennas in the same direction 
—and you'll have a range of about 10 
to maybe 50 metres or so. 

Because the operating frequency 
is so high, you may find that there 
are some dead spots caused mainly 
by metal objects in the way (eg, the 
reinforcing rods between two floors 
in a concrete home or unit). 

And that’s where the “no” comes in. 
As it stands, the transmitter output is 
just on the maximum allowed for these 
devices — 10mW. But if you connect 
an external “gain” antenna the range 
can be significantly increased. 

Adding an appropriate gain antenna 
does not increase the output power of 
the transmitter. Instead, it concentrates 
the power in one direction, meaning 
that the range in that direction is 
greater. 


Wifi antenna 

And where do we get an appropriate 
gain antenna? 

Regular SILICON CHIP readers may 
recall our article on WiFi back in 
November, 2002. You may also recall 
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The transmitter (left) and receiver (right) mounted in their cases. The four LEDs which show channels are clearly visible 


in the receiver pic but are bent straight up in the transmitter. The channel-setting switch is alongside the LEDs. Note our 
comments about the input sockets being oriented differently: the colour coding is clearly visible here. 


that there were several WiFi antennas 
in that article, designed to operate on 
a frequency of 2.4GHz. 

2.4GHz? Mmmm! Sound familiar? 

Oatley Electronics have taken that 
basic antenna design (based on a PC 
board) and refined it by adding a “re- 
flector”. 

As its name implies, a “reflector” 
reflects energy that would otherwise 
be transmitted behind the antenna to 
the front of the antenna, effectively 
increasing the amount of energy in 
that direction. 

In other words, it’s a “gain” an- 
tenna, as we were discussing a mo- 
ment ago. 

The reflector iss nothing too spec- 
tacular, nor expensive. In fact, it’s 
downright cheap — something you 
can find in just about every kitchen: 
aluminium foil. 

The Oatley Antenna Kit consists of 
a PC board etched with the appropri- 
ate pattern and a suitable weather- 
proof plastic case. (They leave you to 
scrounge the small piece of aluminium 
foil you are going to need). 

Theoretically, you could add a gain 
antenna to both the transmitter and 
receiver. In practice, though, you won’t 
require it unless you’re thinking about 
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V-E-R-Y long range. With one antenna 
on the receiver, wall-to-wall signal was 
achieved at more than 100m. 

As well as increasing the range sig- 
nificantly, adding a gain antenna to 
the transmitter would do two things: 
first, it would make the system very 
much more directional — perhaps too 
directional. You would probably need 
very good aim of both antennas. 

Second, and possibly more impor- 
tant, adding a gain antenna to the 
transmitter could make it illegal. 

We haven’t checked on this but 
suspect increasing the power in one 
direction could be in breach of the 
rules under which 2.4GHz audio/ 
video transmitters can be used with- 
out a licence. 

The modules are FCC (US) approved 
for the purpose, operating into a dipole 
or monopole antenna. Australian and 
NZ rules tend to mimic the US ones. 


Building itthem 

As we mentioned before, apart from 
the receiver antenna (which we will 
look at shortly) there is very little you 
have to do except mount the modules 
in suitable boxes. We used a couple of 
DSE Cat H-2512 cases —a little large as 
far as the transmitter was concerned 


Just to reinforce 
the point that they 
are different, this 

is the front panel 
for the receiver. 
Hang on, or is it the 
transmitter... 


but about right size for the receiver. 

Front panels in each were drilled to 
accommodate the on/off switch, DC 
power socket and three RCA sockets 
(stereo audio and video). Note that the 
receiver and transmitter are different 
and the three RCA sockets are also in 
different order. 

That could be a trap for young play- 
ers but fortunately the RCA sockets 
comply with international colour 
coding now used on practically eve- 
rything A/V: red and white sockets 
are right and left audio respectively, 
yellow socket is video. 

3-way A/V connecting leads are 
readily available with the same colour 
coding. And you should find the same 
colours used on the back of your VCR, 
DVD, cable/satellite/ HDTV box, etc. 

The LEDs we mentioned earlier 
are not even brought out to a panel, 
because they are basically “set and 
forget”. If you really wanted to, they 
could be taken off the PC board and 
mounted on the panel with leads back 
to the PC board but we hardly think 
it’s necessary. 

Mounting the PC boards is a little 
different to normal because they are 
pre-assembled modules and their 
mounting holes do not line up with 
any mounting holes in the cases. 

All we did was push the switch and 
sockets through their respective holes 
in the front panel, then sit the PC board 
in the case and drop hot melt glue over 
the four corners of the board. 

The board will naturally sit up off 
the case bottom because of the other 
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tag to 


32mm* outer 


Reproduced from 
the “WiFi” feature © 
in the November 
2002 SILICON CHIP, 
the diagram 
above shows the 
dimensions of the 
2.4GHz antenna 
which Oatley 
have made into 
the PC board ° 
version at right. _ 

Note the method o 
anchoring the coax 
to the board. 


mounting pillars underneath it, so a 
good dollop of hot melt glue will be 
needed to bridge the gaps. 

When dry AND after you’ve organ- 
ised the antennas, put the rear panel 
in place and screw the case together. 
That’s it! 


The wire antenna 

If you only need a small (say 10m) 
range — which, incidentally, should be 
more than adequate for most domes- 
tic use — you can use the coax cable 
feedlines already connected to the PC 
boards as your antennas. (You should 
use one of these for the transmitting 
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1.5mm 


tk, copper wire 
Solder 






*32mm takes into 
account radius 
bend of wire 


32mm* 


atleyelectr onics. 
3S ee 


antenna anyway). 

All you have to do in this case is 
carefully cut the outer insulation and 
coax braid off the cable so exactly 
32mm of inner wire is showing. You 
don’t have to remove the inner insula- 
tion — it won’t affect transmission or 
reception one iota! 

You could lay both cables flat inside 
the case (say along the rear panel) and 
this would ensure that both antennas 








were horizontally polarised. Maybe 
another dollop of hot melt glue could 
hold the antenna exactly where you 
want it. 

Remember that signal radiates ba- 
sically at right angles to the antenna 
wire so for best results, in worst cases 
you may need to orient the cases them- 
selves at the same angle to each other 
but this probably won’t be necessary. 


The gain antenna 

At its simplest, the WiFi antenna 
could be glued to the top of the receiver 
case so that it stood perpendicular to 
the case (ie, one of the longest board 
edges glued to the case). Hot melt glue 
makes life easy. 

The centre wire and braid of the 
antenna coax lead simply solder to 
the two centre pads of the antenna 
PC board. It doesn’t matter which 
one goes to which. Technically, best 
results will be achieved if the coax is 
soldered straight onto the copper side 
of the PC board. 

But if you are going to the trouble 
of using the WiFi antenna kit, you 
might as well go the whole hog and 
add a reflector and mount the antenna 
inside a suitable case. The Oatley kit 
includes such a case but no mounting 
hardware. 

First, file or cut a small notch in 
each of the four ribs on the ends of 
the case, so the PC board can “click” 
into place. 

While the distance between the 
reflector and the dipole tracks on 
the PC board are theoretically criti- 
cal, we haven’t found that to be the 
case in practice. (It may be more so if 





The reflector (left) is simply a piece of 
aluminium foil glued to the bottom of 
the case. The PC board antenna slots 

into place above it after the side guides 
have been notched to accommodate it. 
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These two photos give a good idea of 
how the gain antenna case is mounted 
on the receiver case. Not seen here is 
the small hole drilled in the top of the 
case through which the antenna feed 
coax passes. 





you use one of these antennas on the 
transmitter). 

Next, cut a piece of aluminium foil 
to fit inside the box. It doesn’t have to 
be an exact fit. Secure this to the bot- 
tom of the box with adhesive or thin 
double-sided tape. 

Now connect the antenna lead coax 
to the WiFi antenna board as detailed 
above. Run the coax as straight as pos- 
sible towards the edge of the board 
with the two holes in it and secure 
the coax with a small cable tie. 

Then click the board into place. The 
antenna is now finished and ready for 
use but ideally the whole box should 
be mounted on the receiver case. 

Our photos give an idea of the way 
we did it: a short length (100mm-ish) 
of 20mm OD PVC conduit was cut and 
glued vertically to the centre of the 
receiver case lid. A small hole was 
drilled in the case lid for the antenna 
lead coax (OK, caught us — this has to 
be done before soldering the lead to 
the WiFi antenna board!). 

The antenna box was then secured 
to the PVC post with a cable tie. This 
allows the whole antenna box to turn 
(to the limit of the coax) so as to orient 
the antenna to its optimum. 

Now it’s ready for use. Connect the 
video and audio source to the trans- 
mitter, connect the receiver to the TV 
set video and audio inputs and apply 
power. All else being equal, it should 
work perfectly, first time. If not, try 
adjusting the angle of the receiver 
antenna. It is much more directional 
than the simple wire antenna. If still no 
go, open the case and check that a LED 
is on in both transmitter and receiver 
— and that the same LED is on. 

If not, switch either receiver or 
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transmitter to get both on the same 


Once again, if there is obvious inter- 
ference, try switching channels. You 
may also experience reception prob- 
lems if the transmitter and receiver are 
used within, say, 10m or so of each 
other with gain antennas. This could 


Then again, you wouldn’t be using 
a gain antenna at such a short range, 








This project is available exclusively 
from Oatley Electronics. There are 
several components to the project, 
depending on what you want: 









Transmitter & Receiver (K199) : 
— Two PC boards, built and 
tested, inc. antenna coax $59.00 


2.4GHz Gain Antenna (K198) 
— The antenna PC board AND 
weathproof case: $7.00 


12V DC 400mA plug-packs 
- $5.00 each 


Cases as used in project 
(DSE H2512) — $9.75 each — 


‘Contact Oatley Electronics on: 
hone — (02) 9584 3563 
‘aX — (02) 9584 3561 

il: sales@oatleye.com 
site: www. oatleye.com 
PO Box 89, Oatley NS' 
223. 
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able elsewhere). 
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console receiver 


For those familiar with vintage radio, the main 
brand names of the domestic receivers -AWA, 
HMvV, Astor and Stromberg-Carlson, etc — all 
roll easily off the tongue. But when the name 
“Armstrong” is mentioned to someone, their 
most likely response is “never heard of it”. 
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The Armstrong C5 dual-wave 


Recently, I was visiting a friend 
(Laurie) and he showed me an Arm- 
strong console receiver. He had never 
heard of the brand before it came into 
his possession and neither had I. 

As can be seen from the photos, the 
console cabinet housing the receiver is 
quite an attractive piece of furniture. 
The timber used is lighter than that 
used on some of the HMV consoles of 
the same era but this has one advantage 
— it makes the set much easier to lift! 

Another difference is that the dial 
slopes back at a slightly greater angle 
than on most other consoles, which 
makes the set easier to operate when 
the operator is standing up. It also 
means that the chassis is mounted on 
a sloping shelf, although (fortunately) 
the angle is not high enough so that 
the chassis slides out by itself when 
the retaining screws and knobs are 
removed. 


Large tuning dial 

A dominant feature of this set is the 
larger than average circular tuning 
dial. This is very attractive in appear- 
ance and makes the set easy to tune. 

As can be seen in the photos, there 
is a small red circle at the bottom of 
the dial. This is marked “Short Wave” 
and has a dial lamp behind it which 
illuminates when the set is receiving 
shortwave signals. Certainly, console 
manufacturers set out to make their 
sets look special in what ever way they 
could to impress people. 

A glance in the back of the set re- 
veals that the dial drive system and 
the tuning gang are mounted several 
centimetres proud of the chassis. This 
was necessary because the large dial 
would have otherwise interfered 
with the chassis. But despite being 
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There is plenty of space inside the cabinet for the 5-valve chassis and the large 
electrodynamic loudspeaker. The loudspeaker’s field coil also acts as the filter 


choke for the HT supply. 


on “stilts”, the tuning system is quite 
stable in operation and has minimal 
backlash. 

On shortwave, the mechanical 
stability of the dial system may not 
have been particularly good but then 
shortwave was usually only used on an 
occasional basis. In fact, the shortwave 
bands could have been left off 99% of 
domestic radio sets, as they were rarely 
used by the general listening public. 
By contrast, listeners who genuinely 
wanted to listen to shortwave could 
purchase more upmarket sets, such 
as one of the AWA “seven banders”, 
which were serious shortwave receiv- 
ers. 


Circuit details 

The Armstrong C5 console is a con- 
ventional 5-valve dual-wave receiver 
covering the broadcast band from 550- 
1600kHz and the shortwave band from 
7-22MHz (42 to 13 metres). Its valve 
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line-up is quite conventional and 
includes a 6A8G converter, a 6U7G 
455kHz intermediate frequency (IF) 
amplifier stage, a 6B6G diode detec- 
tor and first audio amplifier and a 
6F6G audio output valve. The power 
supply uses the ubiquitous 5Y3GT as 
the rectifier. 

Note that the 6B6G is not shielded 
and it would appear that the metal 
plate mounted between it and the 
output valve provides enough shield- 
ing to prevent audio feedback. The 
audio output stage drives a 305mm- 
diameter (12-inch) electrodynamic 
loudspeaker. 


Front-end & IF stages 

A somewhat unusual feature of this 
receiver is that it doesn’t have AGC. 
Instead, it relies on manual control of 
the converter and IF amplifier gains, 
via a wirewound potentiometer. 

The moving arm of this pot is con- 
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This close up view shows the C5’s chassis from the back. Note how high the 


tuning gang sits so that the large tuning dial can easily be accommodated. The 
holes in the tops of the IF cans provide access to the alignment trimmers. 


nected to earth, while one end of the 
resistance track is connected to the top 
of the selected antenna coil. The other 
end of the track goes to the cathodes 
of both the 6A8G and the 6U7G via a 
cathode resistor. This system works 
well but it would have been simple to 
arrange delayed AGC to the controlled 
valves. Back bias is used for the 6F6G 
and this could have been used on the 
AGC system as well. 

Another unusual feature of this set 
is that the antenna lead-in is routed 
right across the underside of the chas- 
sis to the wave-change switch. Other 
manufacturers usually route this lead 
so that it is at least “semi-shielded” 
from the rest of the circuit, to avoid 
any possibility of unwanted feedback. 
However, Armstrong obviously didn’t 
have a problem with this, as no signs 
of any instability were evident when 
the set was tested. 

On a similar theme, both the antenna 
and oscillator coils for the broadcast 
band are mounted on the chassis. By 
contrast, the shortwave coils, which 
are more critical in their placement, 
are mounted on the wave-change 
switch itself. 

All coils are air-cored with no pro- 
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vision for adjusting their inductances 
and this includes the IF transformers 
as well. By contrast, the broadcast 
band has trimmers on both the an- 
tenna and oscillator coils for tuning 
adjustment at the high-frequency end 
of the dial. In addition, the oscillator 
coil has a padder for adjusting the low- 
frequency dial calibration. 

On shortwave, it is another matter 
entirely. It is simply a case of “forget 
it”, as there are no adjustments for the 
shortwave band at all! This seems a 
bit crude at first glance but when you 
look at the dial-scale calibrations on 
shortwave and consider how poorly 
calibrated most shortwave sets were 
at that time, it probably didn’t matter 
all that much. 

The IF amplifier stages are tuned to 
455kHz which is quite conventional. 
However, the IF transformers are dif- 
ferent from most others, as they are 
tuned using two trimmer capacitors 
at the top of each unit. At that time, 
most manufacturers had changed over 
to fixed capacitors, with slugs (iron 
dust core) used to alter the induct- 
ance to tune the IF transformers to 
the correct frequency. 

There’s one very important point to 


keep in mind if you come across sets 
with two trimmers on the IF trans- 
formers and it’s this: one trimmer is 
usually at HT voltage! Damage can be 
done to the transformer winding if it 
is shorted to chassis while being ad- 
justed. What’s more, you could receive 
a very nasty (and possibly lethal) shock 
if you are careless enough to come into 
contact with this HT voltage! 


Detector & audio amplifier 

The two diodes in the 6B6G valve 
are strapped together to act as the de- 
tector. The resulting audio signal ap- 
pearing across the diode load resistor 
is then applied to the grid of the 6B6G 
and the signal from this stage then fed 
to the 6F6G audio output valve. This 
then drives an output transformer 
and a 305mm (12-inch) Rola electro- 
dynamic speaker. 

The tone control circuit consists of 
a capacitor between the plate of the 
6F6G and a potentiometer which con- 
nects to earth. 


Power supply 

The power supply is quite conven- 
tional, with the loudspeaker’s field 
coil also acting as the filter choke. The 
centre tap of the power transformer 
goes to earth via a low-value resistor 
which provides bias for the 6F6G. Why 
this couldn’t have also been used to 
provide bias for the RF-stage valves 
and to provide delayed AGC is a puz- 
zle. Perhaps the designer didn’t feel 
confident that he could get it right and 
stayed with a “tried and true” method 
from previous designs. 


General comments 

Although the receiver has an “ARTS 
& P” transfer on the chassis, the letter 
which designates the year of manu- 
facture is missing. However, it’s likely 
that the set was manufactured during 
the 1937-39 period. 

(Editor’s note: according to the His- 
torical Radio Society of Australia, the 
“ARTS & P” system was a licensing 
system that was used in Australia and 
New Zealand between 1934 and the 
1960s. The system was introduced to 
verify that radio manufacturers paid 
royalties for items that were covered 
by patents. Each licensed radio was 
fitted with a small sticker attached to 
the back of the chassis and the colour 
of the sticker is a useful way of deter- 
mining the age of manufacture). 

The year indicators for these trans- 
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fers are as follows: A = 1934, B= 1935, 
C = 1936, D = 37, E = 1938, F = 39, 
and G = 1940 (it’s possible that “G” 
may have been used for several of the 
war years). 

The set’s controls are mounted un- 
derneath the dial and along the front 
edge of the chassis. From left to right 
they are: tone, tuning, wave change 
and volume. This differs from most 
sets, which have the tuning control to 
the right of the volume control, to suit 
righthanded people. 

The painted (green) chassis was 
in good condition, with the chas- 
sis-mounted components arranged 
logically and neatly. The chassis is 
easily extracted from the cabinet by 
first removing the control knobs and 
the screws holding it to the mounting 
shelf. The loudspeaker plug is then 
disconnected from the chassis, after 
which the assembly can be removed 
from the cabinet. 

A close inspection of the chassis re- 
veals that the mechanical and wiring 
layouts are quite logical, with good ac- 
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cess to most parts. This makes it easier 
to work on than many other sets from 
the same era. In fact, Laurie found that 
there wasn’t much to do to get the set 
up and running. 

Over its life, the set has only had 
one paper capacitor changed and this 
was to a Ducon brand capacitor as 
commonly used in the 1950s. These 
capacitors were not particularly good 
and became leaky after only a few 
years, so it may have to be replaced 
again soon. 

In fact, the set has been sitting 
around for some time since it was 
initially restored, so it will need to be 
completely rechecked before being 
used. In particular, it will be neces- 
sary to check that none of the critical 
capacitors have become excessively 
leaky. 

The one I routinely replace in a set 
without AGC is the audio coupler 
between the two audio stages. Other 
than that, most of the capacitors in 
this design can be quite leaky with- 
out causing any harm to the set or 
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The C9 chassis has a simple layout, with easy access to all parts. Note the knot 
used to restrain the power cord, which is unacceptable by today’s standards. 


having any discernible effect on its 
performance. 


Testing capacitors 


Iuse both 500V and 1000V testers to 
check capacitors for excessive leakage. 
These high-voltage testers are able to 





detect leakage resistance in capacitors 
that’s not evident on a normal ohm- 
meter. 

Another very effective method that 
can be used is to heat the capacitor and 
then measure its resistance. To do this, 
it’s necessary to first disconnect one 


A close up view of the Armstrong C5’s impressive dial. The small red circle at 
the bottom of the dial illuminates when the set is receiving shortwave signals. 
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lead of the capacitor from the circuit. 
That done, you connect an ohmmeter 
(preferably digital) across the capaci- 
tor using a couple of clip leads and set 
the meter to a very high ohms range 
(over a hundred megohms if possible). 
Finally, you use a hair drier to gently 
heat the capacitor until it’s quite warm 
(85°C to 100°C). 

If the capacitor is defective, its leak- 
age current will increase significantly 
and the meter reading will decrease. 

Finally, despite its age, this receiver 
was obtained in quite good condition. 
The cabinet required some touch-up 
work in a few places but generally it 
had been very well looked after during 
its life. What’s more, the chassis was in 
very good condition and needed little 
more than dusting. 

This is one set that was obviously 
not stored in a damp garage or shed 


after being retired from service! 
Although not a “top of the line” 
receiver, the Armstrong C9 is a well- 
made set that would have given reli- 
able and impressive service over many 
years. It’s obvious that a lot of thought 
went into the design of the set and it 
is a worthwhile receiver to have in a 
collection — provided you have enough 
room for a console! sc 
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MULTIPURPOSE HEATER/ **NEW KITS** $$$ MORE LUX HH$ 
K203 BUDGET 4/2CH UHF SECURE 

COOLER ASSEMBLY MICROPROCESSOR BASED REMOTE CONTROL ‘SSS FOR YOUR BUX BSS 
The transmitter kit uses a pre-built 4 button 433MHzkey- We believe t at our omm ‘ 
fob transmitter (requires minor assembly) with a mini WATERCLEAR LED’S give you the MOST LUX FOR 
telescopic antenna (range tested at over 200M, maybe YOUR BUCKS, this applies even when their multiple 
higher). The receiver kit uses a pre-built and pre-tuned 4/Tays are compared to the high Lux LED's! CHECK 
UHF module and 2 pre-programmed microprocessors. OUT OUR NEW YEAR PRICES: 
Features include onboard high current relays with 97m REDULTRABRIGHT........... 40C 
indicator LEDs and screw terminals for easy connection. 5mm GREEN... ULTRABRIGHT...60C 


Any or all of the outputs can be set to momentary or 97m BLUE... ULTRABRIGHT......50C 
latching action on any of the four channels from the Sim WHNTE ULTRABRIGHT....70C 


transmitter. K203 Receiver kit inc. PCB, UHF module and 2 OWING HAVE A BUILT IN IC_ THAT 
all onboard components to build a 2ch receiver .$28 COLOUR SEQUENCED LIGHT SHOW: 





















Extra components to add 2 channels K205A. $10 ' 5mm RED-GREEN Madu peenidnatedecesser 70C 
Transmitter kits TX7. $12 ' 5mm RED-BLUE... axsnseascecset et 
2 oh 5mm RED-GREEN-BLUE L cepasienaed $1.50 
HAPPY NEW YEAR TOALL!! 


LED EXPERIMENTERS PCB [¢ @catieye tronescon 
This PCB measures 32mm OO OOF DOORS 
X 32mm, can be cut down. re ; 
Accommodates more than O=0 O=0 
up to 54 devices that can B---- ¥- m0 op OO rap 
be connected in various o=0 ono ob O=0 O=0 








































Unlike our previous ass’y this one comes with a 1L 94 , Fe - . OmO OmO 
insulated tank for cooling water. As used in gravity fed TS a4 24: . A aE ME arrays: $2.50 Ea. or $.125 3 
water coolers.. The tank can be easily removed for Our K180 high security rolling code 4 ch UHF remote with any combination pur- | o-© o-0 
refrigerator applications but some additional metal controls still svallable @ $53 tore RX 8 S25torihe TX.) chaseofthe aboveSmm |3'c>, = Op 0 m9 
: : Overseas copies of this ’ K204 

plate/heatsink may be required. & f ther Kit Im LED’s that exceeds $15! 
Complete 12V assembly including the heatsinks, fan, |* SMe OF Our other kits (ABT01)ALCOHOL 
peltier & the tank: $37. are being imported & BREATH TESTER 
240V-12V power supply PCB ass’y to suit: $12 sold by other resellers at Now you can carry your 
This PCB can be connected to the thermistor which is in pe ed atsen Be rate own personal alcohol 
the tank so that the temperature is controlled. DANGER |@' pega ay ra e breath tester in your 
HIGH VOLTAGE: FOR QUALIFIED PERSONS ONLY |! Australia use pocket. Gives readings 

= <= Australian made PCBs. of >0.02% and >0.05%. 

‘* MAGNETS *** Features: Small & light- 


VERY STRONG NEODYMIUM IRON BORON weight (40g), Key chain 
RARE EARTH MAGNETS. Zinc coated. & Torch function, LED 


G58 3mm round x 1.5mm thick 0.20 __ indicators. Req. 2x AAA 
G32 3mm round x 2mm thick oe battery, not supplied. NOTE: The indication of this 
G72 7mm round x 2.5mm thick $0.45 alcohol test gives BAC for reference ony We do not take 


G37 7mm round x 3mm thick $0.55 
G103 10mm round x 3mm thick $0.70 
G105 10mm round x 5 mm thick $1.20 
G201 15mm round X 20mm long $5.50 3.6V@300mA/20 


SLA BATTERY CHARGER 










LUXWIDE ANGLE... 
This switched mode inverter Will collimate with our 
is designed to charge Sealed 

Lead Acid batteries & any other lens, (see this ad). 
12V lead acid batteries to their 
end point of 13.8V when being 
charged from 12V car or boatpal 
batteries: An "up" voltage 
inverter that can be used in 
many other applications. 
Our new circuit was slightly 
modified to improve the effi 
and make provision to increaseu 
charging current. Easily modified: 
PCB and all on-board components. 
(SP5) 5W SOLAR PANELS and 
SOLAR LIGHTING SYSTEM: 
BARGAIN PRICED!!! 

This high quality, high efficiency 
polycrystalline panel has an 
aluminum frame and glass front. 
It measures 190 X 350 X 25mm. 
$75. Buy any combination solar 
panel/s, LED lamp kit/s and SLA . : 
battery/s and save 10%. No tuning required. 


ERPRICES” 7 $12 | 
HOtNEY PERM a0Xdomm .PICAXE PIGAXE PICAXE 


Don't forget we stock the full range of 
al rn PICAXE chips and a multipurpose 
(GP3) 8.0A $18.50 development kit that includes... PCB, 
"For more info check our Website. SWitches, chip sockets, power adaptor 
**NEW KIT** and much more for just $12.50:...K193 
















“NEW KIT*™ 
30 LED LAMP 
KIT (K202) 


12V Driver and a 3 LED Lamp £¥ 

kit on 1 PCB, PCB can be 
separated into 3 lamps that % 
can be mounted remotely. ¢J 
The use of a charge pump g 
inverter & constant current 
sources makes for very 
efficient operation, has 
a light detector that 
can be configured for 
Auto On, Auto Off, or 
both. Complete PCB 
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 Asused in our K203 
_ Long range 4 channel 
transmitter with telescopic 
antenna, transmit LED and 
keypad cover to stop 
accidental button presses. 
TX7 $12. 4channel UHF 


Saabeale Bandage orig module. Pre-tuned to 433Mhz 


Swivel bracket/screw kit: $1. 


LED COLLIMATING LENSES: 

This 35mm diameter plastic lens was 
designed to collimate LED's, use it to 
converge a beam into a narrower spot 
and thus increase the CD rating and 
improve the beam quality: 

60c Ea. or 10 for $4. 


CLOCK MOVEMENTS 
Crystal controlled clock mechanisms 
with large hands, Requires 1X AA 
not supplied.) Make your clock from 
apelge (ees eee ane K140A PELTIER CONTROLLER 
favourite family photo etc. $6 Ea. or Our old peltier (heater / cooler) controller kit (K140) has 
4 for $20.Hour hand: 68.5mm Minute been revamped. Now smaller than ever. Kit includes PCB 
hand: 92.5mm Second hand: 91mm & all onboard components.$16.50 


www.oatleyelectronics. comSuppliers of kits and surplus electronics to hobbyists, experimenters, industry & professionals. 


OR WWW. Oatleye. com Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip 


Using Peltier Effect 
cooling in a PC 


This may be completely insane but I 
have an idea for a project. In the March 
2003 issue, you used a Peltier Effect 
device for a “tinnie cooler”. Then in 
April 2003 someone designed a “one- 
off” silent PC with no fans. 

Why not take the CPU fan out of 
your PC and bolt on a Peltier device? 
There might even be sufficient spare 
capacity on the normal +12V rail to run 
the Peltier device. Is it worth doing the 
sums about thermal output, heat load, 
dissipation limits or is this just another 
stupid “perpetual motion” idea; ie, the 
heat from the power supply is greater 
than what the Peltier can “soak up”? 

Still, the Peltier device may act 
as an efficient “heat pump” to move 
the high intensity hot spot CPU heat 
to a more diffuse easier to dissipate 
power supply? Any thoughts? (C. B., 
via email). 

@ Your idea is a tempting one if you’re 
particularly plagued by the noise of 
these high speed fans on modern proc- 
essors. However, you would then need 
a fan to cool the Peltier device and so 


I built the SC480 amplifier from 
a Jaycar kit; my first ever effort. It 
was working great and the volt- 
age readings were fine too. After a 
couple of hours testing it blew an 
M205 3A fuse. I don’t know if that 
means anything but I am getting 
another fuse. 

I will buy another kit probably. 
I have learnt a lot from what I did 
with the present kit and eventually 
I might find the present problem. I 
thought the instructions in the ar- 
ticles for the SC480 were very com- 
prehensive and good for someone 
like me who has had no experience 
building kits. (J. K., via email). 
@ Commonly, this sort of problem 
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the net result is that you would not 
really be any better off, even suppos- 
ing that the power supply has a spare 
50W available. 


Valve preamp 
for stereo system 


I read with interest about the mono 
preamp using the 12AX7 valve in the 
November 2003 issue. I wanted to 
use this as a preamp front end for my 
home stereo which has two old Grant 
monoblock valve power amplifiers. 
However, there is no volume control 
specified in your preamp. 

Is there an easy way of incorporating 
a volume control (preferably ganged 
for two preamps for stereo operation) 
into the circuit? I don’t need tone 
controls or other switching and I will 
mainly drive the system with a CD, 
so an RIAA preamp is not required. 
Mind you, a highly specified RIAA 
circuit would make a good project if 
you haven’t already run one in your 
magazine. (K. C., via email). 

@ If your monoblock amplifiers have 
an input sensitivity of 1V or better, 
there is no need at all for the valve 


is involved with Q7 and VR1. If Q7 
goes open circuit or is not biased 
properly via VR1 and the associ- 
ated resistors, the current through 
the output transistors goes sky high 
and blows the fuses. 

You can check this diagnosis by 
re-installing the 560Q 5W resistors 
and then using a short clip lead to 
short between the collector and 
emitter of Q7. If this brings the 
quiescent current down to zero, 
you’ve found the problem. 

That done, carefully check your 
soldering around this part of the 
circuit and only after you’ve done 
that should you consider replacing 
parts. 





preamplifier. Just use a 10kQ (log) 
volume control on the output of the 
CD player. The valve preamp is pri- 
marily intended for use with musical 
instruments which have low output 
signals. 


Rain gauge 
modifications 


I’m going to build the Electronic 
Rain Gauge described in the June 2000 
issue of SILICON CHIP but would like 
to measure the rain in inches, with a 
resolution of 0.1-inch. I’m sure I can 
modify the tipping bucket to measure 
0.1-inch but I can’t figure out how to 
modify the software counter. Can you 
help me with this? 

The average annual rainfall in my 
area is around 13 inches per year and 
very rarely do we get more than 25mm 
or one inch per day, so I don’t really 
need to be able to record 250mm of rain 
at a time. (B. B., Moonta Bay, SA) 
®@ You do not need to alter the soft- 
ware as the unit only counts each time 
the bucket tips. So if the bucket tips 
when it fills with 0.1-inches of rain 
rather than 1mm of rain, then the read- 
ing will be in 0.1-inch. So 100 on the 
display will be 10 inches. If you want 
the decimal point to show, connect a 
150Q resistor from pin 5 of DISP2 to 
ground. 

The calibration will require some 
2.54 times the amount of water in order 
to tip the bucket. 


Heart rate 


monitor queries 

Iam having trouble getting the Heart 
Rate Monitor (SILICON CHIP, November 
2001) to work. J originally thought that 
the problem was due to insufficient 
signal reaching the processor board 
but on looking at the circuit more 
closely I have found mistakes in the 
wiring diagram or schematic diagrams. 
I can’t be sure which is correct and 
which is not. 

VR1 is supposed to be connected to 
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pin 3 of IC2c but is actually connected 
to pin 2. The parallel combination of 
the 1MQ resistor and the .033uF ca- 
pacitor is supposed to be connected 
across pins 1 & 3 of IC2 but actually 
is connected between pins 1 & 2. The 
negative leg of the 10uF electrolytic 
capacitor next to the 10kQ resistor is 
connected to the 4.5V rail. Surely the 
positive leg should be connected to 
the 4.5V rail? 

Ihave modified the circuit to match 
the schematic diagram but the circuit 
still doesn’t work. Maybe I have got 
something else wrong but I can’t see 
the problem. 

Am I correct in what I have just 

detailed? If so, has the PC board been 
corrected? (N. P., via email). 
@ Pins 2 & 3 of IC2 are transposed al- 
though the PC board overlay is correct. 
The 47uF capacitor is correctly shown. 
The most likely problem would be the 
infrared detector and emitter setup. 
Check the connections and make 
sure the construction of the finger 
pickup is the same as that described 
in the article. 


LED torch 


without inverter 


The LED torch in the November 

2003 issue looks like a very exciting 
project to build. I would like to know 
if it is possible to run the Luxeon LED 
from three D cells (4.5V) to eliminate 
the step-up DC-DC converter? (C. N., 
via email). 
@ The LED can be driven from a 4.5V 
source, although a 3.3Q 1W series re- 
sistor would be required to limit the 
LED current to a safe value. However, 
the LED brightness would vary consid- 
erably with battery voltage. It would 
run at full brightness (1W) when the 
batteries were fresh (4.5V) but would 
be pretty useless as the battery volt- 
age dropped below 3.5V (ie, 1.17V per 
cell). Overall, the performance would 
be poor. 


Query on 
DC-DC inverter 


With reference to the valve preamp 
in the November issue, I would like 
you to answer a couple of questions 
regarding the power supply. I am un- 
sure what the transformer is doing in 
the circuit. 1 know what a transformer 
does but why are the coils connected 
in series? Could you use two inductors 
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How a Vbe 


multiplier works 


I have recently built the SC480 
amplifier (January & February 2003) 
and would dearly like to know how 
the Vbe multiplier is doing what it 
is doing. 

Could you please tell me to where 
I might find in-depth information on 
how it is able to multiply the Vbe 
voltage by the ratio of the resistors 
in parallel with the transistor? (D. 
B., via email). 

@ The principle of the Vbe multi- 
plier is quite simple. The current 
through the base and emitter resis- 
tors is made large enough to swamp 
the effects of the transistor’s base 
current. Therefore, if the transistor 
is to turn on, it must have (say) 0.6V 


in series? If I was to wind the coils us- 
ing wire that was larger than the wire 
specified but with the same amount 
of turns, what effect would this place 
on the circuit? What would altering 
the size of the ferrite E cores do to the 
output? (A. G., via email). 

@ The two coils in T1 are in series 
but they are on the same core so they 
constitute an auto-transformer to step 
up the input voltage. So you can’t just 
use two separate inductors. 

There is little point in using thicker 
wire to wind the inverter transformer 
since the output current is quite low. 
The inverter core could probably be 
reduced in size but then the PC board 
would have to be changed. 


Programming PICs 


with analog inputs 


I am interested in the Parallel Port 

PIC Programmer and Checkerboard 
described in the March 2001 issue 
and I am wondering if it is capable of 
programming and testing PICs with 
analog inputs like the 16F628A? If 
not, is there a circuit or kit that you 
recommend? (A. M., via email). 
@ Although the PIC Programmer & 
Checkerboard was not intended for 
use with the F627/8, it can be used 
with these new pin-compatible de- 
vices with a small modification. 

You’ll need to install a resistor be- 
tween pin 10 of the PIC socket (IC2) 
and ground. The purpose of this re- 
sistor is to ensure that the RB4/PGM 


across the base-emitter resistor and 
for this to happen it must also havea 
proportional voltage across the col- 
lector-base resistor. 

In this way, the transistor main- 
tains a constant current through 
the collector-base and base-emitter 
resistors and therefore maintains a 
constant voltage between collector 
and emitter. 

In a typical setting (for Q7 in the 
SC480), if VR1 is set to 100 ohms, 
the voltage between collector and 
emitter will be Vce = Vbe x (470 
+ 100 + 100)/(100 + 100) = (0.6 x 
670)/200 = 2.01V. 

In practice, VR1 is adjusted not to 
produce a particular voltage across 
Q7 but to produce the required qui- 
escent current through the output 
transistors. 





pin is at a logic low level during pro- 
gramming, so preventing inadvertent 
selection of the F627/628 LVP (Low 
Voltage Programming) mode. 

Choose a value of about 100kQ so 
that it doesn’t interfere too much with 
the 10kQ pullup resistor. Also, make 
sure that DIPSW6 pole 5 is open during 
programming. 

Although there is no direct sup- 
port for testing analog circuitry on 
the board, each PIC pin is accessible 
via header pins. It shouldn’t be too dif- 
ficult to hook up your own circuits to 
these pins for prototyping. 

Make sure that you’ve read the 
“Updating the PIC Programmer & 
Checkerboard” article on page 79 of 
the July 2003 edition. 


PIR sensor for 
flexible keypad alarm 


I have just built the Flexible Keypad 
Alarm featured in the April 2003 issue 
and it tests out OK but I am a little 
unsure of how exactly to connect it 
up to my PIR detector. It is a normally- 
open configuration but when I connect 
it up nota lot happens. I am sure that I 
have done something incorrect as the 
test procedure yields all the required 
results. (N. P., via email). 

@ PIR sensors have relay contacts 
which can be either normally open 
(NO) or normally closed (NC) or a 
combination of both. Check the PIR 
operation and the closing or opening 
of contacts with a multimeter set to 
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Remote control 
extender for VCRs 


I am interested in building the 
Remote Control Extender For VCRs 
described in the July 1996 issue. 
I’m not sure if you can help me but 
would you know if it is possible to 
take out the infrared transmitting 
LED in the kit and replace it with 
10 IR transmitting LEDs. 

I would be placing each of them 
on separate wires and running them 
individually to each component in 
my home theatre system. This is 
necessary because I have all of my 





measure ohms. Closed contacts will 
show zero or low ohms and open 
contacts will show open circuit or 
high ohms. 

The contacts then connect to the 
keypad alarm at the instant or delayed 
input and to the common or ground 
supply for the keypad alarm. 


12V DC motor for 


Linn Sondek turntable 


Ihave a Linn Sondek LP12 turntable 
and I read that the stock 2-pole 240VAC 
motor is not much good. I figure that 
a 12V battery powered DC motor and 
controller should do the trick but lam 
at a loss to find a suitable motor and 
speed controller. Any advice would 
be greatly appreciated. 

The more I read about AC motors 
and 240VAC to DC controllers for 
turntable motors the more I believe 
that a good old car battery will do a 
better job. If you so advise me, I will 
convince my partner that a car battery 
in the lounge room is acceptable! (N. 
M., Albury, NSW). 

@ Using a DC motor with a speed con- 
trol can be a problem when used with 


equipment in a cupboard and while 
the door is closed the transmitter 
cannot reach each unit. (C. R., via 
email). 

@ You can drive at least three IR 
LEDs provided that a separate 220Q 
resistor is connected in series with 
each LED and the original 220Q 
resistor at the collector of Q1 is 
shorted. 

For more LEDs, you can duplicate 
the circuit using another transistor 
driven via its own 2.2kQ resistor 
from the outputs of IC2a and IC2d. 
This second transistor can drive 
another three LEDs as before. 


turntables since hash from the brush 
motor can induce noise into the pickup 
leads. The PWM switching used on 
most speed controllers may also cause 
interference. Furthermore, if you want 
to precisely set the turntable speed to 
33.3RPM, the speed controller really 
needs to have tachometric feedback 
from a winding on the motor. 

We have not described a speed con- 
troller with tachometric feedback but 
if you want to try a simple controller, 





have a look at the Mini Drill Speed 
Controller described in the January 
1994 issue. 

Just running the motor from a 12V 
battery is very hit and miss and car 
batteries in lounge rooms are a defi- 
nite hazard. If the 240V motor in your 
turntable still works, there is no good 
reason to swap it. 


LED indicators for 


Sunset Switch 


Ihave built the Sunset Switch which 
appeared in the June 2003 issue and 
it is working perfectly. However, can 
LEDs be added to indicate the timing 
set for the switch; eg, 15 minutes, one 
hour, two hours, etc? Is it also possible 
to reduce the timing by changing a re- 
sistor value? (H. D., Mumbai, India). 
@ There is no easy way to add LED 
indicators to show the timing selected 
unless a 2-pole rotary switch is used to 
perform the switching instead of the 
DIP switch. One pole would set the 
time function and the second would 
switch the LEDs. 

The timing can be altered by chang- 
ing the 10uF capacitor on pin 9. A 
smaller value reduces the time. SC 





Notes & Errata 


50MHz Frequency Meter, October 
2003: the 470pF capacitor between 
pin 6 of the LCD and ground may 
need to be larger in value for the dis- 
play to operate. A value up to 2.2nF 
may be required if the display does 
not show any characters. This value of 
capacitance may cause the character 
preceding the word “HIGH” when the 
Resolution switch is pressed to have a 
couple of bars instead ofa blank space. 
The normal frequency display when 
the switch is released will not show 
any abnormalities. 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do 
not accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


Tiptronic Gear Indicator, January 
2003: in the circuit of Fig.7, the pin 
2 & 3 connections for the Hall effect 
sensor UGN3503 are transposed. Pin 
2 should be the GND and pin 3 the 
signal output. The overlay diagram 
below it is correct. 

1W Star 2-Cell LED Torch (No- 
vember 2003: some constructors 
have had difficulty obtaining the 
ZXT13N20DE6 transistor (Q1) for 
this project. A suitable alternative is 
the ZXT13N50DE6, which has a higher 
Vceo rating but is otherwise identical. 
The ZXT13N50DE6 is currently avail- 
able from Farnell, Cat. 334-6882. 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims 
any liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 
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MARKET CENTRE 





Cash in your surplus gear. Advertise it here in Silicon Chip. 





FOR SALE 





UNIVERSAL DEVICE PROGRAMMER: 
Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 
8096 or AVR: $198 each. Demo disk 
available. 

ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
$385.00 

Atmel Flash CPU Programmer: 
Handles the 89Cx051, 89C5x, 89Sxx 
in both DIP and PLCC44 and some 
AVRP’s, most 8-pin EEPROMS. Includes 
socket for serial ISP cable. $220, $11 
p&p. SOIC adaptors: 20 pin $132.00, 
14 pin $126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 





RGB LEDs: New stock of 5mm RGB 
LEDs at just $1.50 each! RGB an- 
imating LEDs just $3 each. Picaxe 
LED driver kits from just $12. 
www.ledsales.com.au 





PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9593 1025. 
sesame777 @ optusnet.com.au 
http://sesame_elec.tripod.com 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
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Cygnus Logic Systems 


® Industrial High Speed Automation 
@ Electronic System Design @ Custom Soft- 
ware Design @ Consultancy 
® Troubleshooting ® Project Management 


Tel: (02) 9904 3991 

Fax: (02) 9904 3993 

Mob: 0402 985 574 
cygnuslogic@iprimus.com.au 


Need prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 
Phone: 1300 132 251; Fax: (03) 9561 5529 
Call Mike Lynch and check us out! 

We are the best for low cost, small runs. 


Building speaker boxes? Mounting 
CARBA-TEC electrical components onto solid 
eae timber? You may need the Carba— 
tecTOOLS FOR WOOD catalogue!! 
for your FREE 220 page colour 


We have Australia’s largest 
catalogue or come in & see us at: = 


range of woodworking handtools 
& machinery. Please contact us 
32 PERCY ST, AUBURN 2144 9649 5077 www.carbatec.com.au 





write for our FREE catalogue and price 
list. Eco Watch phone: (03) 9761 7040; 
fax: (03) 9761 7050; Unit 5, 17 Southfork 


Drive, Kilsyth, Vic. 3137. ABN 63 006 © 


399 480. 


KITS KITS AND MORE KITS! Check 
*em out at www.ozitronics.com 


S-Video ... Video... Audio...VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 
SMD COMPONENTS, SMD LED kits & 
specials. Go to www.lazer.com.au 


Sitieon Chip 


MIVA TE 


speakerbits.com.au 


JACKSON BROS 


JACKSON OF THE UK IS BACK 
—_ 


wey 


Variable and trimmer capacitors, reduction 


rives, dials, ceramic stand-offs 
Full range now available off the shelf in Australia 


CATALOGUES AND PRICE LISTS NOW AVAILABLE 
CHARLES | COOKSON PTY LTD 
GPO BOX 812, ADELAIDE, SA 5001 


Tel: (08) 8235 0744 Fax: (08) 8356 3652 
FreeFax: 1800 673355 (Within Australia) 
Email: jackson@homeplanet.com.au 


ALL MAJOR CREDIT CARDS ACCEPTED 
SOLE AGENTS FOR AUSTRALIA AND NEW ZEALAND 


D.1.Y PCB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www.acetronics.com.au 
Phone (02) 9600 6832 








email: acetronics@acetronics.com.au 


sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price. 

Pixel Programmable Controller with 4 
analog inputs, 8 digital inputs and 8 relay 
outputs. Can use a 28A or 28X Picaxe. 
Programmed in Basic or Flow chart. 
Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 


%* Each binder holds up to 12 issues * SILICON 
CHIP logo printed in gold-coloured lettering on 


spine & cover 


Price: $A12.95 plus $A5 p&p each (Australia only; 
not available elsewhere). Buy five and get them 
postage free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 


5644 & quote your credit card number. 
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= Now New New 


lente Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Silgertome Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


VIDEO - AUDIO - VGA 


distribution amps -_ splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 
Come to the 


seecaiss QUESTRONIX 


See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 





digital 1/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 
windows software and source code. 
Dual Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

Stepper Motor and Servo Motor control- 
ler kits. 

Switch Mode and Linear Power Sup- 
plies and DC-DC convertors. 

Full details and credit card ordering avail- 
able at: www.oceancontrols.com.au 


SMD COMPONENTS, SMD LED kits & 
specials. Go to www.lazer.com.au 


CENTRAL COAST FIELD DAY, Sunday 
29th Feb. Don’t miss Australia’s biggest 
Amateur Radio exhibition and sale of 


www.siliconchip.com.au 








Do You Eat, Breathe and iiei-ie) eerirlelleley yee 
i Management & Sales. Positiens 


We area rapidly growing, Australian-owned international retailer with more than 30 stores 
in Australia and we have a growing expansion program to open many more, so we need 
dedicated individuals to join our team to help achieve our goals. 

If you are customer focused, have an eye for detail, empathy for the products we sell and have 


recently completed a TAFE of University degree in electronics, we want to meet you. 
Career opportunities with full training are available now if you have the drive and ambition to 


make your future with Jaycar. 


We offer a competitive salary, sales commission and many other benefits. To apply for these 
positions please send your C.V. indicating the role you are interested in to the address shown 


below. 


Retail Operations Manager 
Jaycar Electronics Pty. Ltd. 
P.O. Box 6424 

Silverwater NSW 1811 

Fax: (02) 9741-8500 

Email: jobs@jaycar.com.au 





Printed Circuit Board Manufacture 
48-Hour service * High quality * Low pices 
° 1 offs to any quantity ° 


'02)9974 1189 Fax (02)9974 5491 





new and used radio and communication 
equipment at Wyong Race Course, just 
1 hour north from Sydney. Gates open 
8.30 a.m. Special Field Day bargains 
from traders and tons of disposals gear 
in the flea market. Exhibits by clubs and 
groups with interests ranging from vin- 
tage radio, packet radio, scanning, ama- 
teurTV and satellite. www.ccarc.org.au 
Ph (02) 4340 2500. 


BUY FROM HONG KONG, PAY IN OZ. 
Get many common passives, ICs and 
LCDs direct from Hong Kong but pay in 
Oz. www.kitsrus.com/bits.html 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia, 
and has all the published PC boards 








Project Reprints - 









www.siliconchip.com.au 


Jaycar 


ELECTRONICS 


Limited Back Issues -Limited One-Shots 
If you’re looking for a project from Evectronics AusTRALia, you'll find it at Siticon Cup! We can now 
offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics Today, 
ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want and then 
call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per article 
(ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siliconchip.com.au or www. electronicsaustralia.com.au 


Jaycar Electronics is 
an equal opportunity 
employer and actively 
promotes staff from 
within the organisation. 


from SC, EA, ETI, HE & AEM 
and others. Tel (02) 9738 0330. 
sales @rcsradio.com.au,www.rcsra 
dio.com.au 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ = Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 





EARLY HIFI’S, AMPLIFIERS, Speak- 
ers, Turntables, Valves, Books, Quad, 
Leak, Pye, Lowther, Ortofon, SME, 
Western Electric, Altec, Marantz, Mclin- 
tosh, Goodmans, Wharfedale, Tannoy, 
radio and wireless. Collector/Hobbyist 
will pay cash. (02) 9440 1267. 
johnmurt@highprofile.com.au 


(THEY, 2, 


Advertising Index 
Acetronics 
Altronics 
Av-Comm Pty Ltd 
BitScope Designs 
Carba-Tec Tools 
Cygnus Logic Systems 
David Hall Electronics 
Dick Smith Electronics 
Eco Watch 


Gadget Central 
Grantronics 
Harbuch Electronics 
Instant PCBs 
Jackson Bros 

Hy-Q International 
Jaycar 


JED Microprocessors 


Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Ozitronics 

Prime Electronics 
Printed Electronics 
Quest Electronics 
RCS Radio 

RF Probes 

Silicon Chip Bookshop 
SC Car Projects Book 
Silicon Chip Subscriptions 
Silvertone Electronics 
Soundlabs Group 
Speakerbits 


Telelink Communications 


PC Boards 


Printed circuit boards for SILICON 


CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 


0330. Fax (02) 9738 0334. 
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Audio Power 
Amplifier Design : 
Handbook A handbook for professionals and students from one of 
the world’s most respected audio auth-orities. New 
edition is more comprehensive than ever with a new 
chapter on Class G amplifiers and further new material 
on out-put coils, thermal distortion, relay distortion, 
ground loops, triple EF output stages and convection 
cooling. 427 pages in paperback. 


















Concise and practical guide to getting up and 
running with the PIC Microcontroller. Assumes no 

| prior knowledge of microcontrollers, introduces the 
» PIC’s capabilities through simple projects. Ideal 

8 introduction for students, teachers, tech-nicians 
and electronics enthusiasts — perfect for schools 
and colleges. 270 pages in soft cover. 


Video Scrambling & Descrambling 


teL Cable TY 


If you've ever wondered how they scramble video on 
cable and satellite TV, this book tells you! Encoding/ 
decoding systems (analog and digital systems), 
encryption, even schematics and details of several 
encoder and decoder circuits for experimentation. 
Intended for both the hobbyist and the professional. 
290 pages in paperback. 


For anyone involved in designing, adapting and using 
analog and digital audio equipment. It covers tape 
recording, tuners and radio receivers, preamplifiers, 
voltage amplifiers, audio power amplifiers, compact disc 
technology and digital audio, test and measurement, 
loudspeaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 











Based mainly on the American telephone system, this book 
covers conventional telephone fundamentals, including 
analog and digital communication techniques. Provides 
basic information on the functions of each telephone 
component, how dial tones are generated and how digital 
transmission techniques work. 402 pages, soft cover. 


Widely regarded as the standard text on EMC, provides all 
the key information needed to meet the requirements of 
ee Sarre the EMC Directive. Most importantly, it shows how to 
incorporate EMC principles into the product design 
process, avoiding cost and performance penalties, 
meeting the needs of specific standards and resulting ina 
better overall product. 360 pages in paperback. 





See a 4 


Eugene Trundle has written for many years in 
Television magazine and his latest book is rightup af Aa ate 
to date on TV and video technology. Includes both 

theory and practical servicing informationand is 
ideal for both students and technicians. 382 pages, ae 
in paperback. 


Essential reading for electronics designers and students 
Televi iibines alike. It will answer nagging questions about core 
&Vi analog theory and design principles as well as offering 
practical design ideas. With concise design implemen- 
tations, with many of the circuits taken from lan 
Hickman’s magazine articles. 294 pages in soft cover. 





ae a 
uy a Through graded projects the author introduces the 

iron fundamentals of microelectronics, the 8051 family, 

Project S in programming in C and the use of aC compiler. The 
for the 8051 AT89C2051 is an economical chip with re-writable 

memory. Provides an interesting, enjoyable and 
* easily mastered alternative to more theoretical 
textbooks. 178 pages in paperback. 


Based mainly on British practice and first published in 

1997, this book has much that is relevant to Australian 
systems as a guide to home and small business 
installations. A practical guide to installation of telephone 
wiring, ranging from single extension sockets to PABX, 
with the necessary tools, test equipment and materials 
needed by installers.. 178 pages in soft cover. 





rove ited 
the practical business of fault diagnosis and repair, with a 
chapters on TV power supplies, line timebases, video deck 
machines, test-gear, intermittent faults, repair techniques and & 
workshop practice. This revised edition also features a 
completely new chapter on the latest digital equipment- = —= 


DVD, set-top boxes, digital satellite TV and digital TV sets. 


An essential reference for engineers and 
anyone who wishes to design or use variable 
speed drives for induction motors. As 
reviewed in Siticon Cuip September 2003. 
288 pages. 
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10% — WANT TOSAVE 10%? 
OFF! SILICON GHIP SUBSCRIBERS 


BOOKSHOP 


OTT bee Ramm SCOUT On AL BOOK PURCAASES 
LOWER THAN RECOMMENDED RETAIL PRICE 


Power Supply Cookbook POWER Ss es Analog Cct Techniques With Digital Interfacing 
by Marty Brown. 2nd edition 2001. [Raves Vita by T H Wilmshurst. Published 2001. 

An easy-to-follow, step-by-step design frame-work for ——_ ACU Covers all the analog electronics needed in a wide range 
a wide variety of power supplies. Any-one with a basic of higher education programs: first degrees in electronic 
knowledge of electronics can create a very complicated engineering, experimental science course, MSc 

power supply design . Magnetics, feedback loop, EMI/ electronics and electronics units for HNDs. Text is 

RFI control and compensation design are all described supported by numerous worked examples and 
in simple language. 265 pages in paperback. experimental exercises. 312 pages in paperback. 


, 
Antenna_ Toolkit @g 
by Joe Carr. 2nd edition 2001. 
Together with the CD software included, the reader will 
have a complete solution for constructing or using an 
antenna - bar the actual hardware. The software is 
based on the author's Antler program, which provides 
a simple Windows-based aid to carrying out the design 
calculations at the heart of successful antenna design. 
253 pages in paperback. 
sum Interfacing With C 
by Howard Hutchings. Revised by Mike James. 
2nd edition 2001. 
Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 
this book. The principals precede the applications to 
provide genuine understanding and encourage further 






























































VIDEO & CAMCORDER 

SERVICING AND TECHNOLOGY 
by Steve Beeching (Published 2001) 
Provides fully up-to-date coverage of the whole 
range of current home video equipment, analog 
and digital. Information for repair and trouble- 
shooting, with explanations of the technology of 

video equipment. 318 pages in soft cover. 














Electric Motors And Drives 
by Austin Hughes. 2nd edition 1993. 
Reprinted 2001. 
For non-specialist users — explores most of the widely- 
used modern types of motor and drive, including 
conventional and brushless DC, induction, stepping, 
synchronous and reluctance motors. 339 pages, in 














paperback. development. 302 pages in paperback. 
PIC IN PRACTICE PRACTICAL RF HANDBOOK 
by D W Smith Published 2002 by lan Hickman 3rd Edition 2002 


A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 


Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
levels. An ideal introduction to the world of microcon- 
trollers for hobbyists, students and professionals. 255 
pages in paperback. 












































0 C ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. ......... $69.00 TAX INVOICE | 
A (J ANTENNA TOOLKIT ........ $87.00 PLEASE PRINT | 
ES) AUDIO ELECTRONICS: cccsecscecsscasssvsssssesvessensinnstsnash santo $92.00 | 
1] (1 AUDIO POWER AMPLIFIER DESIGN .. Address | 
E [ ELECTRIC MOTORS AND DRIVES ......scssssssssssssssseeeeeees 
[d EMC FOR PRODUCT DESIGNERS ..........::sssssssssceeeeeen Postcode | 
R [J GUIDE TO TV & VIDEO TECHNOLOGY .. sto | 
Le) INTERFACING (WITH: Gissscsssssscsonoonconssssssenssavsrenenneresanits ; Daytime Phone No. ( ) | 
( M'CONTROLLER PROJECTS IN C FOR 8051 ........cccsse $73.00 
y EH PIC IN PRACTICE s.escscsosvsesnsestnsentntennntnsentnscn $52.00 Ena @ | 
(1 PIC - YOUR PERSONAL INTRODUCTORY COURSE ...... $46.00 © Cheque/Money Order enclosed OR | 
E (A POWER SUPPLY COOKBOOK .......cscsssssesesseesnseeeneeten $99.00 7 — — | 
[A PRACTICAL RF HANDBOOK .........:::sssssssssssessssssssseeeeeees $69.00 Charge my credit card — O) Bankcard O Visa Card 1 MasterCard 
R PRACT. VARIABLE SPEED DRIVES/POWER ELECT. ..... $85.00 : — | 
| E O SERVICING TV SATELLITE & VIDEO EQUIPMENT ........$70.00 No: FLEE bE IL | | II 
| C1 TELEPHONE INSTALLATION HANDBOOK............. .. $69.00 | 
(4 UNDERSTANDING TELEPHONE ELECTRONICS $70.00 Signature l 
| J VIDEO & CAMCORDER SERVICING/TECHNOLOGY ...... $69.00 
(VIDEO SCRAMBLING/DESCRAMBLING .........+...:::sssceee $87.00 PLUS P&P (if applic): $...cscscscscseneen 





i ae ee 
POST TO: SILicon Cuip Publications, PO Box 139, Collaroy NSW, Australia 2097. 


Orders over $100 P&P free in Australia. 
P&P AUST: Add $A5.50 per book 





OR CALL (02) 9979 5644 & quote your credit card details; or FAX TO (02) 9979 6503 


ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 





NZ: Add $A10 per book, $A15 elsewhere 
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Projects 
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17 TOP | ee 
CAR PROJECTS TO BUILD 


IGNITION PROJECTS: High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. PIC-BASED PROJECTS: Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). ALARMS & ENGINE MONITORS: Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars: Motorbike Alarm; Headlight Reminder. LIMITERS & IMMOBILISERS: 
Engine Immobiliser Mk.2; Engine Rev Limiter. MISCELLANEOUS: 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 


ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 







Mail orders: 


Phone Orders: 22) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 


Fax orders: (92) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
Email orders: Si!chip@siliconchip.com.au Rest of World: $21.50 via airmail 





